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Clean bowel means clear picture. X-PREP Liquid 
is designed specifically for preradiographic bowel cleansing — 
without enemas, suppositories; or overhydration. — 
Good-to-excellent visualization is usually obtained 


with a single, simple dose.* No residual oil droplets 
(as is often the case with castor oil) obscure the picture. 


Pleasant taste of X-PREP Liquid meets with high patient 
acceptance.* Simplicity and ease of administration 
are appreciated by the patient at home, by 


the nursing staff at the hospital. 
*References available on request. 


-PREP Liquid 


standardized extract of senna fruit) | 


[o prep the bowel for radiograph 





Gray Pharmaceutical Co., Affiliate 
The Purdue Frederick Company 
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We wouldn't bother to introduce a new 
x-ray film unless we could give you 
something new. 

Rapid R Types, our new 
medium-speed film for 90-second 
processing, gives you something new. 
Unique density characteristics that 
improve image detail. 

In simpler terms, our new film 
gives you radiographsthat aren't too 
contrasty, aren't too flat, but are just 


right. We thinka lot of you arégoi 
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to likethis. e o o 
Inthesameexposureahd = 


" processing time you're already used 


to, you get low-grain, crisp-looking 
films with a wide range of detail. 

If youaren't wedded for lifeto 
the x-ray film you'renow using, belt... 
contrasty or flat, giveour new Rapid R 

Type S atry. You might find that our 
new film is just right for you. 


Call the 2-<Ilford Man today. 


He'll set up a demonstration of our 


new 90-second Rapid R Type S. It's just right. 


liford, Inc., West 70 Century Road, Param“ N.J:07652. Ilford, Inc., a CIBA-GEIGY Company. 
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imagination has kept Searle 
Hadiographics number one in gamma 
imaging, with developments such as 
Whole Body Scintiscan™, Scintiscan 
allows you to image the entire body for 
bone studies or single organ studies as 
you preter. Number of scans required, 
termination point, and electronic 
aperture settings are all monitored 
electronically, insuring the uniformity of 
the complete scan. 


On a scanning table monitored to travel 
within ::195 of the speed you select. 
the patient is only Ss" from the highly 
sensitive Pho/Gamma detector. The 
resultant images may be viewed on 
standard X-ray or Polaroid films making 
comparisons of bone surveys with 
roentgenographic studies easier to 
visualize. 

Operation of the Scintiscan system is 
easy also. lf scan input does not agree 
with the patient positioning, a warning 
system relays the inconsistency to the 
technologist who may terminate the 
scan or reposition the patient, 


Rigid standards of excellence made us 
number one in gamma imaging. 
imagination keeps us there. 


SEARLE 


Searle Radiographics Inc. 


(Formerly Nuclear-Chicago) 
Subsidiary of à, D. Searle & Co. 
2000 Nuclear Drive 

Des Plaines, Hinois 60018 
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for x-ray collim 








August 1, 1974 is the date the new BRHstandardfor ^ Collimaster M. A manually adjusted version o 
collimation equipment takes effect. But Machlett's the Collimaster with all the standard operating , 
features and specifications. For 150 P FO 





Seas cae dd .. Duocon M. Manually operated collimator wit 
: en e -: is n x PE ES | features similar to Collimaster: For radiograph 
acility, and meet all the requirements right now. systems rated upto 125PKV. ^. : 


The Machlett line of collimators includes three r 
Collimaster A ... Collimaster M... Duocor 


automatic and manual models. And all three fea- aguante 
ture compactness, light weight. high accuracy and All three meet or exceed HEW (BRB) Perfor 


traditional Machlett reliability. Plus these distinc- ance Standard 21 CFR part 278.213. $l three 
tive features in each model: are backed by Machlett's 75 years exyemeac 
Collimaster A. The fully automatic all-solid state ATA all three are available now. ^ <z 
electronic collimator that operates automatically 
in less than a second when the film cassette 1 
inserted. The Collimaster also features a patented subsidiary of Raytheon Company, 
shutter that fits inside the x-ray port to virtually 1063 Hope Street, 
eliminate off-focus radiation. For operation at up Stamford, 

to 150 PKV. Connecticut 06907. 
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nNtroducing 


the 
single-dose bottle 


(MEGLUMINE DIATRIZOATE 
66% AND SODIUM DIATRIZO 


10% INJECTION) 


E: | quantity sufficient for combined procedure—selective coronary 
arteriography with left ventriculography | 

m extra convenience—a single bottle to open. 

lii cap may be removed or spiked 
\lso available: 20 cc. and 50 cc. single-dose vials for ote procedi 
llenografin-76 is indicated for excretion urography, aortography, . : 

| ediatric angiocardiography, peripheral arteriography, selective - 

B-oronary arteriography, and selective coronary arteriography -~ 
:ombined with left ventriculography. p Ww 
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IOGRAFIN*-76 
amine Diatrizoate 66% and 
n Diatrizóate 10% Injection) 
fin-76.is supplied as a sterile, aqueous 
providing 66% meglumine diatrizoate 
sodium @iatrizoate with 0.32% sodium 
s a buffer and 0.04% ‘disodium edetate 
uestering.ageht. The solution contains 
nately 37%" (370 mg.7€c;) bound iodine 
‘oximately 4.48 mg. (0.19 mEq.) sodium 
dications: In patients with a hypersen- 
> salts of diatrizoic acid: Urography 
licated in patients with anuria. 


8: A definite risk exists withthe use of : 


agents. in excretion urography in pa- 
th multiple myeloma. There has.been 


ith progressive uremia;: renal failure’ 


h. This risk of the procedure in these 
is not a contraindication; however, 
ehydration in preparation for study is 
nmended since it may predispose for 
ition of myeloma’ protein in renal 
No therapy, including. dialysis, has 
€cesstul.in: reversing this effect. 
should be considered in persons over 
Pundestaking | 
2s ofikndwn or suspected pheochro- 
jiciah feels that the pos- 
"considered risks, 
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‘ially: Although, a history: of sensitivity: 


per $8 or to Other contrast media is 
oSolute contraindication, Administra- 
atrizoate requires extreme'caution in 
2S, Renografin-76 should. be used in 
patients only when the. physician 
| use essential to the-welfare of the 
fice safe use during pregnancy has 
established. Perform thyroid function 
r to administration of Renografin-76 
ine-containing contrast agents may 
est results. 
the inherent risks against necessity 
ming angiocardiography in cyanotic 
id patients with chronic pulmonary 
1a. In pediatric angiocardiography, a 
0 to 20 cc. may be Particularly haz- 
infants weighing less than 7 kg.; this 
bably significantly increased if these 
ve preexisting right heart "strain," 
t failure, and effectively decreased 
ited pulmonary vascular beds. Per- 
raphy with extreme caution in per- 
Severe concomitant hepatic and 
ase. Perform selective coronary ar- 
v only in selected patients and those 
nected benefits outweigh the pro- 


Diagnostic procedures involving 

agents should be performed 
ction of personnel with prereq- 
anc a thorough knowledge of the 
)cedure. Appropriate facilities 

ble for coping with Situations 
a result of the procedure 
treatment of severe re- 
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gency facilities should be 
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delayed reactions have 
ur. These severe life- 
Suggest hypersensitivity 
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Culalcly Ulam preiesurg we IIKernood OT a re- 
action although not the type nor severity of the 
reaction in the individual. The value of any pre- 
test is questionable. The pretest most per- 
formed is the slow I.V. injection of 0.5 to 1.0 cc. 
of the preparation prior to injection of the full 
dose; however, the absence of a reaction to 
the test dose does not preclude the possibility 
of reaction to the full diagnostic dose. Should 
the test dose produce an untoward response, 
the necessity for continuing the examination 
should be re-evaluated. If deemed essential, 
examination should proceed with all possible 
Caution. In rare instances, reaction to the test 
dose may be extremely severe; therefore, close 
observation and facilities for emergency treat- 
ment are indicated. 

Renal toxicity has been reported in a few 
patients with liver dysfunction who were given 
Oral cholecystographic agents followed by 
urographic agents; therefore, if known or sus- 
pected hepatic or biliary disorder exists, 
administration of Renografin-76 should be 
postponed following the ingestion of cholecys- 
tographic agents. Consider the functional abil- 
ity of the kidneys before injecting Renografin-76. 
Use cautiously in severely debilitated patients 
and in those with marked hypertension. Bear 
in mind the possibility of thrombosis when 
using percutaneous techniques. 

In excretion urography, adequate visualiza- 
tion may be difficult or impossible in uremic 
patients or others with severely impaired renal 
function (see Contraindications). In aortography 
repeated - intra-aortic injections may be haz- 
ardous; this also applies to pediatric angio- 
cardiography particularly in infants weighing 
less. than 7 kg. (see Warnings). In peripheral 
arteriography, hypotension or moderate de- 
creases in blood pressure seem to occur fre- 


© quently with intra-arterial (brachial) injections; 


this is.transient and usually requires no treat- 
.ment. Monitor blood pressure during the im- 
mediate 10 minutes after injection. It is recom- 
mended that se/ective coronary arteriography 
net be performed for about 4 weeks after 
diagnosis of myocardial infarction; mandatory 
prerequisites to this procedure are experienced 
personnel, ECG monitoring apparatus, and ade- 
quate facilities for immediate resuscitation and 
cardioversion. 

Adverse Reactions: Nausea, vomiting, flushing, 
or a generalized feeling of warmth are the re- 
actions seen most frequently with intravascular 
injection. Symptoms which may occur are 
chills, fever, sweating, headache, dizziness. 
pallor, weakness, severe retching and choking, 
wheezing, a rise or fall in blood pressure, facial 
or conjunctival petechiae. urticaria, pruritus, 
rash, and other eruptions, edema, cramps. 
tremors, itching, sneezing, lacrimation, etc. 
Antihistaminic agents may be of benefit: rarely, 
such reactions may be severe enough to re- 
quire discontinuation of dosage. There have 
been a few reports of a burning or stinging sen- 
sation or numbness, of venospasm or venous 
pain, and of partial collapse of the injected 
vein. Neutropenia or thrombophlebitis may 
occur. Severe reactions which may require 
emergency measures (see Precautions) are a 
possibility and include cardiovascular reaction 
characterized by peripheral vasodilatation with 
hypotension and reflex tachycardia, dyspnea, 
agitation, confusion, and cyanosis progressing 
to unconsciousness. An allergic-like reaction 
ranging from rhinitis or angioneurotic edema 
to laryngeal or bronchial spasm or anaphylac- 
toid shock may occur. Temporary renal shut- 
down or other nephropathy may occur. 

Adverse reactions as a consequence of ex- 
cretion urography include cardiac arrest, ven- 
tricular fibrillation, anaphyiaxis with severe 
ar ibe reaction, and flushing due to gen- 
Vile ke Het dapi gii of aortography pro- 
ing rears Ed to aorta and neighbor- 
(including infarction mines Lo ud o 

teal Cute tubular necrocic 


ease, ,retroperitoneal hemorrhage from trans- 
lumb& approach, spinal cord injury and 
pathology associated with syndrome of trans- 
verse myelitis, generalized petechiae, and 
death following hypotension, arrhythmia, and 
anaphylactoid reactions. In pediatric angio- 
cardiography, arrhythmia and death have OK 
curred. During peripheral arteriography, hemor- 
rhage from puncture site, thrombosis of the 
vessel, and brachial plexus palsy (following 
axillary artery injection) have occurred. During 
selective coronary arteriography and selective 
coronary arteriography with left ventriculog- 
raphy, transient ECG changes (most patients): 
transient arrhythmias (infrequent); ventricular 
fibrillation (from manipulation of catheter or 
administration of medium); hypotension: chest 
pain; myocardial infarction; transient elevation 
of creatinine phosphokinase (occurred in about 
30% of patients tested); fatalities have been 
reported; hemorrhage, thrombosis, pseudo- 
aneurysms at puncture site, dislogment of 
arteriosclerotic plaques, dissection of coronary 
vessels, and transient sinus arrest have oc- 
curred due to the procedure. 

For full prescribing information, consult 
package insert. 
How Supplied: Available in 20 cc. and 50 wÆ 
single-dose vials and in 200 cc. single-dose 


bottles. 
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ITRODUCING... 


ew diphosphonate bone scanning 
1t which, when labeled with tech- 
4m-99m, produces consistently 
-quality.bone scans. 
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59MG DISODIUM ETIDRONA 
q6 MG STANNOUS CHLORIDE 


SKELETAL IMAGING AGENT 
: HIGH TARGET TO 
NON-TARGET RATI 


Rapid blood cleárance 
High bone affinity © t qiia 
Low soft tissue uptake .. - 
High labeling efficiency | 
Dry mix formula 

Stable in vivo 
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SAFETY-:. . ME 


< 
QR 


e Sterile and pyrogen- -free ^ uos 
e Well-tolerated; no trainata 
° Minimal patient radiationexpoai 


EASE OF USE - 


e 6-month shelf life at room tempe 
no refrigeration required 

e Technetium-labeled 

e Can be used with either scanner c 
camera 


The use of Osteoscan, when labelec 
technetium-99m, is now classified a 
well-established diagnostic proced 
Osteoscan is available to properly 
licensed radiology and nuclear 
medicine departments. | 







For product and ordering infor 
please write: ! 
he | Procter & Gamble | 
Professional Services Division 


P.O. Box 171 
Cincinnati, Ohio 45201 


or call: 
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TF I ION 
al.of OSTEOSCAN contains 5.9 mg 
idronate and 0.16 mg stannous 

bas ‘active ingredients. Upon addition 

ITI /EAFREE 99™Tc-pertechnetate, 

1gredients- combine. with Oke to form 

* sofuble complex. 

IS (CLINICAL PHARMACOLOGY) 

yected intravenously, 99mTe¢-labeled 
SCAN-has-a'spetific affinityfor areas 
2d ostBegenesis. Areas of bone which 
erdoingineoplastic invasion often'have 

a A I türnover tate which may 

je 99mTc-fabeled-OSTEOSCAN. 

ours after intravénous injection of 1 
"'C-labeled OSTEOSCAN, an estimated 
of the injected dose has been taken 

ie skeleton. At this time approximately- 
s been excreted in the urine and 6% 

; in the blood. A small amount is 

| by the soft tissue. The.level of 

abeled OSTEOSCAN excreted in the 
below the level detectable by ; 
laboratory techniques. 

TIONS 

3CAN is a skeletal imaging agent used 
nstrate areas of altered osteogenesis. 
AINDICATIONS Pee 


ics. : 

dona ceuticat should not be 

tered PI AAN who are pregnant or 
j unless’ thes ihfotmation to be gained. 
is the?potential bazards. 

»xaminations usihg radiopharma- 

. especlally those :electivé in nature, 
^an Sf childbearing capability should ` 
tmed during the first few (approxi- 
0):dàjs folitwing the onset of 








armaceüticals should be used only 
cians.who are qualified by specific 
in the safe'use and handling of 

lides produced: by nuclear reactor 
le.accelerator and whose experience 
ling have , been approved by the 
Ate’ government agency authorized 
e the. use of radionuclides. 
fc-generator should be tested 

for molybdenum breakthrough and 
n. If either is detected, the eluate 

* be used. 
"EE 
ind following 99" Tc-labeled 
& ! administration, patients should 
ed to drink fluids. Patients should 
ften as possible after the 99mTc. 
JSTEOSCAN injection to minimize 
nd interfyrence from accumulation in 
er anc jnnecessary exposure to 





use of any other radioactive 

care should be taken to insure 
radiation exposure to the patient, 
t with proper patient management, 
ure mifumum radiation exposure 
tional workers. 

.RE ^TIONS 











ad DMINISTRATION 
ed adult dose of 99mTc. 
CAN is 1 ml with a total 
10-15 mCi. 99™Tc-labeled 
uld be given intravenously by 
period of 30 seconds 
S after its preparation. 
"hg time is 3-4 hours 
' se should be measured by a 
G 'ivity calibration system 

© administration. 
CTERISTICS 
cays by isomeric transition 
ife of 6 hours!. Photons 
aging studies are listed in 
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(59MG DISODIUM ETIDRONATE  * 


QT6MG STANNOUS CHLORIDE) 
SKELETAL IMAGING AGENT ^ 


Table |. Principal Radiation Emission Data 


Mean % / Mean Energy 

Radiation Disintegration (keV) 
M int. con. 

electron, y -1 98.6 T4 
Gamma-2 88.3 140.5 
K int. con. 

electron, v -2 8.8 119.5 
L int. con. 

electron, y -2 TA 137.7 
Gamma-3 0.03 142.7 
K int. con. 

electron, y -3 0.96 121.7 
Ka X-rays 6.5 18.4 





"Dillman, L.T., Radionuclide Decay Schemes 
and Nuclear Parameters for Use in Radiation- 
Dose Estimation, Supplement No. 2, MIRD 
pamphlet No. 4, J. Nucl. Med., p.22, 1969. 
The specific gamma ray constant for 99mTc 
iS 0.72 R/mCi-hr at 1 cm. The half-value layer 
is 4 mm of Pb. 

To correct for physical decay of this radio- 
nuclide, the fractions that remain at selected 
Antervals after the time of calibration are 


* shown in Table Il. 


& 


Table Il. Physical Decay Chart; 
39mTc. half-life 6 hours 








Fraction Fraction 
Hours Remaining Hours Remaining 
-5 1.779 5 .562 
-4 1.587 6 .500 
-3 1.414 / 446 
-2 1.260 8 397 
-1 1.122 9 .354 
0* 1.000 10 .315 
1 .891 11 .281 
2 .794 12 .250 
3 .707 18 ,125 
4 .630 24 .063 


* Calibration time 


RADIATION DOSIMETRY 

The estimated absorbed radiation doses! to an 
average patient (70 kg) from an intravenous 
injection of a maximum dose of 15 millicuries 
of 99MTc-labeled OSTEOSCAN are shown in 
Table III. For comparison, the estimated 
radiation doses from a maximum dose of 4 
millicuries of 18F used as a bone imaging 
agent are also included. 


Table IIl. Radiation Doses 
Tissues Absorbed Radiation Dose 
39mTc-OSTEOSCAN 18F 
(rads/15 mCi) (rads/4 mCi) 
Skeleton * 0.59 0.64 
Testes 0.32 0.83 
Ovaries 0.33 0.85 
Total Body 0.13 0.18 
Bladder 
4.8 hour void 8.4 
Bone Marrow 0.14 


———————————————À 


"Local dose may be a factor of 10 or more 
greater. 
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HOW SUPPLIED 
The OSTEOSCAN kit contains five (5) vials. 
Each vial contains 5.9 mg disodium etidronate 
and 0.16 mg stannous chloride as active 
ingredients. The contents of each vial are 
prepared by appropriate manufacturing 
procedures to be sterile and pyrogen-free. 
PREPARATION FOR USE 
The following aseptic procedure should be 
followed in the preparation of the 99™Tc- 
labeled OSTEOSCAN skeletal imaging agent: 
STEP 1. 
Remove central metal disc of the OSTEOSCAN 
vial and swab the top of the vial with alcohol ẹ 
to sterilize the surface of the closure. 
STEP 2. 
Place the OSTEOSCAN vial in a radiation 
shield. In a sterile syringe, collect 5 ml of 
sterile pyrogen-free 99mTc. -pertechnetate from 
an additive-free 99%Tc-pertechnetate source 
which has been checked for molybdenum " 
breakthrough. Check the activity of the 99m Tc. J 
pertechnetate to avoid exceeding 50-75 
mCi/5 ml. If the activity exceeds this level, 
dilute with ADDITIVE-FREE sterile saline only 
such that a 5 ml portion will contain the 50-75 
mCi activity. 
STEP 3. 
Add thewnTc- pertechnetate to the vial. After 
adding the 99mTc.pertechnetate to the vial, 
withdraw an equivalent amount of air to 
equalize the pressure inside the vial to 
prevent spray contamination. CAUTION: DO 
NOT USE 9?mTc-PERTECHNETATE WHICH 
CONTAINS AN OXIDIZING AGENT. INTRO- 
DUCTION OF AN OXIDANT MAY RESULT IN A 
SOLUTION UNSUITABLE FOR SKELETAL 
IMAGING. Commercial sources of 99™Tc- 
pertechnetate that have been used in clinical 
trials with OSTEOSCAN include the New 
England Nuclear Technetium-99m Generator, 
the Mallinckrodt Technetium-99m Generator, 
the Squibb Hi-Con Generator, Medi+Physics 
Instant Technetium, and Cambridge Nuclear pw 
Instant Technetium. ~ 
STEP 4. 
Shake the vial well for three (3) minutes to 
assure complete dissolution of the contents. 
Minimal exposure can be obtained by use of 
either an ultrasonic agitator or mechanical 
shaker. 
STEP 5. 
Record the time and date of preparation and 
the activity of the 99mTc.labeled 
OSTEOSCAN on the radiation shield label 
contained in the kit and affix this label to the 
shield. 
STEP 6. 
Use within three (3) hours of preparation. 
Discard excess material. 
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Every area of medicine 
has its eminent specialists. 
Serial Radiography 
has Sanchez-Perez. 


The Sanchez-Perez Automatic Seriograph is a 
specialist. And like all specialists, the Sanchez- 
Perez does not promise expertise in every facet 
of serial radiography. But it does promise the high- 
est possible x-ray resolution. Consequently, the 
Sanchez-Perez is ideally suited to high resolution 
cerebrovascular studies, renography, and magni- 
fication studies 

Each of the twelve individual cassettes has its 


own set of screens, and provides the even film-to- 
screen contact necessary for uniform detail. 

Ihe Sanchez-Perez is compact and portable. 
It teams up with any existing x-ray unit within 
minutes — providing special procedure capabilities 
when and where they are needed. And it is de- 
signed for horizontal or vertical use. 

Sanchez-Perez. When resolution counts in your 
serial studies 


[H AUTOMATIC SERIOGRAPH 


Litton Des Planes. Illinois 60018 
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| specific for Drip Infusion Urography 


meglumine diatrizoate, USP 


* Extremely low sodium content (less than 0.02 m 


orand of * 


m 


(Jot spec: 


* 


al advantage in patients with cong 


ostic urographic contrast—reduces the need for 
graphy 


* Good systemic tolerance.* 
onsull important product ; on next 
scribing, and precautiona endations. 


te 





A logical 
addition to. 
the expanding 
Hypaque. 
product line 


Hypaque- 
DIU30^ 


brand of 


meglumine 
diatrizoate, USP 


Sterile Aqueous Solution 

For Infusion Urography 
Description: Hypaque-DIU 30 per 
cent is a solution of meglumine 3, 
5.diacetamido-2, 4, 6-triiodoben- 
zoate (CıaH26l3N309). The 30 per 
cent solution (weight/ volume) 
contains approximately 141 mg. of 
organically-bound iodine per ml. It 
has a viscosity of 1.94 cps at 25'C. 
and 1.42 cps at 37°C. The pH is 
adjusted with hydrochloric acid or 
meglumine solution. The sterile, 
aqueous solution is clear and color- 
less to pale yellow. Hypaque-DIU 
30 per cent is relatively thermo- 
stable and may be autoclaved. It 
should be protected from strong 
light. The solution contains calcium 
disodium edetate 1:10,000 as a 
sequestering stabilizing agent. 
Action: Hypaque-DIU 30 per cent is 
a diagnostic radiopaque medium 
which provides visualization of 
internal structures. 

Indication: Hypaque-DIU 30 per 
cent is indicated for infusion 
urography. 

Warnings: Usage in Pregnancy. No 
teratogenic effects attributable to 

a 60 per cent solution of Hypaque 
meglumine have been observed in 
reproduction studies in animals. 
However, before administration of 
Hypaque-DIU 30 per cent to women 
of child-bearing potential, the 
benefit to the patient should be 
carefully weighed against the pos- 
sible risk to the fetus. In addition, 
most authorities consider elective 
contrast radiography of the abdo- 
men contraindicated during 
pregnancy. 

Serious or fatal reactions have been 
associated with the administration 
of radiopaque media. It is of utmost 
importance that a course of action 
be carefully planned in advance for 
the immediate treatment of serious 
reactions, and that adequate and 
appropriate facilities be readily 
available in case a severe reaction 
occurs. 

Contrast media have been shown to 
promote the phenomenon of sick- 
ling in individuals who are homo- 
zygous for sickle cell disease when 
the material is injected intra- 
vascularly. 

The results of PBI and RAI uptake 
studies, which depend on iodine 
estimations, will not reflect thyroid 





function for up to 16 days following 
administration of iodinated uro- 
graphic media. However, function 
tests not depending on iodine esti- 
mations, e.g., T3 resin uptake and 
direct thyroxine assays, are not 
affected. 

Precautions: Before a contrast me- 
dium is injected, the patient should 
be questioned for a history of al- 
lergy. Although a history of allergy 
may imply a greater than usual 
risk, it does not arbitrarily contra- 
indicate the use of the medium. 
Premedication with antihistamines 
to avoid or minimize possible al- 


lergic reactions may be considered. 


Diphenhydramine hydrochloride 
(i.e., Benadryl&), however, should 
not be mixed with Hypaque-DIU 30 
per cent since it may cause precipi- 
tation. The intravenous injection of 
a test dose of 0.5 to 1 ml. of the 
contrast agent before infusion of 
the full dose has been employed in 
an attempt to predict severe or 
fatal adverse reactions. The pre- 
ponderance of recent scientific 
literature, however, now demon- 
strates that this provocative test 
procedure is not reliably predictive 
of serious or fatal reactions. 
Severe reactions and fatalities have 
occurred with the test dose alone, 
with the full dose after a nonreac- 
tive test dose, and with or without 
a history of allergy. No conclusive 
relationship between severe or 
fatal reactions and antigen-anti- 
body reactions or other manifesta- 
tions of allergy has been estab- 
lished. A history of allergy may be 
useful in predicting reactions of a 
mild or intermediate nature. 
Caution is advised in patients with 
severe cardiovascular disease and 
in patients with a history of bron- 
chial asthma or other allergic 
manifestations, or of sensitivity 

to iodine. 

In myelomatosis, urography should 
only be performed with caution. If 
a weak protein-binding agent such 
as a diatrizoate is used for the 
procedure, it is essential to omit 
preparatory dehydration, to admin- 
ister fluids, and attempt to alka- 
linize the urine. 

Immediate adverse reactions to 
infusion urography have not been 
reported to occur at a higher fre- 
quency or with greater severity 
than with routine excretory urog- 
raphy. However, sequelae of this 
procedure are possible some hours 
after the examination. Infusion 
urography imposes a sudden os- 
motic load. This should be consid- 
ered in patients with established, 
decreased glomerular filtration and 
renal tubular damage. In addition, 
these patients may also have coex- 
isting or associated cardiovascular 
disease. Therefore, there is a 
possibility of the development of 
congestive heart failure hours 
after the procedure. 

Because of the possibility of induc- 
ing temporary suppression of 
urine, it is wise to allow an interval 
of at least 48 hours to pass before 
repeating infusion urography in 
patients with unilateral or bilateral 
reduction of normal renal function. 
Preparatory dehydration or abdom- 
inal compression may not be 


necessary in infusion urography. In M oxi 
infants and young children and in r EE DNE 
azotemic patients, especially those -~ M f : 
with oliguria, dehydration is cons TRE. VC 
sidered dangerous. i vw ae "y. 
Adverse Reactions: Reactions ac- Po (a 
companying the use of contrast te ee 
media may vary directly with the 0 Ko ian. 
concentration of the substance, the $ 
amount used, the technique used; > a 
and the underlying pathology. - a Sa 
The following have been-reported E & E dT a 
after administration of diatrizoateS- 
and other iodinated contrast media. 
Cardiovascular reactions: vein 

cramp and thrombophlebitis fol- 

lowing intravenous injection, rare 

cases of cardiac arrhythmias, hy- 
pertension, hypotension and shock, 

and cardiac arrest. Allergic reac- “y « 
tions: asthmatic attacks, nasal and + ' ? 
conjunctival symptoms, dermal + 
reactions such as urticaria; and ^ 

rarely, anaphylactic jede 

Signs and symptoms related to the 
respiratory system: pulmonary or: 
laryngeal edema, bronchospasm; 

or to the nervous system: restless- 

ness, convulsions, Other reactions: . 
ees pain, wy H1 nausea, ^ E: 
vomiting, anxiety, he ache, digi SN ce 23224555 fo 
ness, ALTRE ert and ecchymosis; ee nc Sus i+ ^ 
Occasionally, transient,próteinuria,*"* AUS RA 
and rarely, oliguria gr ahuriaz S. sasie wc 


5. 
i 







4 E E 
Rarely, immediate or delayed AK ae X En 
rigors can occur, sometimés-ac fh nii 
companied by hypérpyrexig: Ipfe: d rz vi 
quently, “iodism” (salivary .gTatid - um i 


swelling) from organic iodinatets tx. ^^." 4a "- 
compounds appears twoday8 after. =% $E SY 
exposure and subsides by the ub PST) 
sixth day. l es g: e E 5a 
Dosage and Administration: The ^ -~ Ye. f eh E; 
recommended.dose'for infusion’ “zs, ^u NES 

urography is calculated en the v=. PAES I$ s 
basis of 2 ml. of Hypaque-DIU 30.3 4 dol i 


per cent per:pound of body weight *- ak Re 
te; » p. AUS » 


E ' 


P" 

i. 

ov 
, 
T 
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The average dose of the solution: 


for adults is 300 ml.; for,optimal PG ADS 
results, a minimum dose of 250 ml. FS EE 
should be used. A maximum dose ^. ^ri 

of 400 ml. is generally sufficient ZEE ob 
fór the largest of subjects. DNE 


The solution is infused over a 
period of three to ten minutes. 
Radiographs are usually taken at 
10, 20, and 30 minutes from the 
beginning of the infusion. Earlier 
films may be obtained for the 
evaluation of hypertension. Nephro- 
grams are usually obtained at the 
end of the infusion, and voiding 
cystourethrograms are usually ob- 
tained 30 minutes after the begin- 
ning of the infusion. ` 

How Supplied: Calibrated bottles of 
300 ml., rubber stoppered, packed | 
with and without sterile disposable. 
intravenous infusion sets. 


Winthrop Laboratories, New York, N.Y. 10016 


Winthrop... _ 
the — E 





company 
that offers 
you a 
choice 


(1621M) 


4 BRA 


TEERABLE | 
'HETER SYSTEM FOR 


p 





»SOFT-S 
CA 





_NON- OPERATIVE REMOVAL 
DF RETAINED BILIARY STONES 
VIA THE BURHENNE TECHNIQUE' 





'ON T : 

Isind:theiBurhenne technique and the MEDI-TECH steerable catheter. a 
ignificant-umber of non-operative removals of retained biliary stones have been 
chieved with*consistent Success. * 

© The safe;-simple procedure, developed by Dr. H. Joachim Burhenne. is 
erformed as a follow-up to cholecystectomy, after it has been determined. by a 
ostoperative cholangiogfam, that there are retained stones. The procedure is 
erformed, at least four weeks after surgery, by removing the T-tube and advancing 
ie MEDI-TECH Soft'Steerable Catheter through the remaining T-tube tract. 

3, Unique maneuverability of the soft-steerable catheter tip permits the physician 
' dislodge,"manipul fé and reposition the stone(s). Contrast media is injected 
rough ke Luer-L ot and the'Open Lumen of the MEDI-TECH catheter to 

hano visualization. Then, with the stone in desired position, a wire basket or 
jâre iS. passed through-the Tuohy-Borst fitting and the open lumen to the site. 
hen the stone.is secured, the entire assembly is withdrawn. Although the soft-tip 
‘ovides suffi ient torque for this procedure, patient discomfort is minimal and 

2 -angsthesté -Of-pre-medication i$ used. 

ME C C m. 7. os er 
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Biliary Catheter System. 


ALSO 





MEDI-TECH, INC. 
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e MEDI 





R) Name 
DIVISION Hosp. 
i Cooper Scientific Corporation | Address 
City 
372 MAIN STREET, WATERTOWN, MASS. 02172 Phone 


fAA7\ A990 47nn 


THE COMPLETE BILIARY CATHETER 
MEDI-TECH Remote Control Handle, Special Biliary 
Catheters and Wire Stone Removal Baskets. 


Please send me com 


TEC H the Soft-Steerable Bi 


| — We would be interested in viewing the X-Ray Film. 









Burhenne, H. J., Non-operative Retained Biliary Tract Stone 
Extraction — A New Roentgenologic Technique, AMER. J. 
ROENTGENOLOGY, Vol. CXVII, No. 2, pp. 388-399, February 1973. 


AN X-RAY CINE FILM of the Burhenne procedure is avail- 
able. Please contact MEDI-TECH to arrange a viewing of 
the film and to obtain copies of reference articles plus * 
complete information on the MEDI-TECH/BURHENNE 


Division of Cooper Scientific Corporation 
| 372 Main Street. Watertown, Mass. 02172 


plete information and prices on * 
liary Catheter System. 


—— Dept 


State ZI, 


) Area Code 


SYSTEM includes the 


p 


the same MEDI-TECH Control Handle is used with a variety 
of other catheters and special accessories to perform a 
broad range of vascular. bronchial, 


GI and other procedures 
described in MEDI-TECH literature. 
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o Your Patient Won't Get Too Much >» 


Of A Good Thing. 


For Your Peace of Mind... 
For Your Patient's Peace of Mind. 
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Radelin STF-2 screens give you more pluses than any 
other hi-speed screen you can buy. STF-2 is 30% 
faster. That's 30% less exposure. Plus maximum i 
resolution. P/us maximum resistance to abrasion, static — 
and moisture. Plus uniform speed from screen to 

screen. Plus dimensional stability. Plus easier cleaning. 

It all adds up to the performance you expect and 


deserve. Why settle for less. 
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XR 


| D ue for 
only one procedure 


specifically designed for accurate 
well-tolerated retrograde cystourethrography 





«i 
Specifically packaged. 250 ml. in calibrated Well tolerated. No irritation or other undesir- 
J ml. bottle for dilution with sterile water or able effects have been reported following its 
oer cent dextrose solution. administration in clinical investigations.* 


; Complete ina single unit. For greater dilution — ^Data on file at Sterling-Winthrop Research Institute. we 


'apacity— calibrated bottle conveniently suited : 6; 
“to 1 dilution, For flexible dosage range— the specitic for retrograde Cy stourethrography 


ntration is easily adjusted over a New Hy paque-Cysto: 


range. 
brand of 


meglumine diatrizoate, USP 











a logical addition to 
the expanding Hypaque^ 
product line 


New 
Hypaque-Cysto 


meglumine diatrizoate, USP 


Sterile Aqueous Solution 

For Retrograde Cystourethrography 

Description: Hypaque-Cysto is a radiopaque medium which 
contains approximately 141 mg. organically-bound iodine per 
ml. It is a 30 per cent (weight/volume) sterile aqueous solu- 
tion of the meglumine salt of 3,5-diacetamicio-2,4,6-triiodo- 
benzoic acid (C;4H341 43N30;). The viscosity is 1.94 cps at 
25? C. and 1.42 cps at 37° C. The pH is adjusted with hydro- 
chloric acid or meglumine solution. Hypaque-Cysto is clear 
and colorless to pale yellow. It should be protected from 
strong light. The solution is relatively thermostable and may 
be autoclaved. Calcium disodium edetate 1:10,000 has been 
added as a sequestering stabilizing agent. 

Action: Hypaque-Cysto is a diagnostic radiopaque medium 


' which provides visualization of the lower urinary tract. 


Indication: Hypaque-Cysto is indicated for retrograde 
cystourethrography. 

Adverse Reactions: No irritation or other undesirable effects 
have been reported following the administration of Hypaque- 
Cysto in clinical investigations. 

Dosage and Administration: After the bladder is emptied, 
Hypaque-Cysto is gently instilled without force, often beyond 
the first desire to micturate, but not beyond the point of 
urgency or mild discomfort. The volume required to fill the 
bladder to slightly less than capacity may vary from patient 
to patient. 

Bladder capacity in normal adults is generally 200 to 300 ml., 
and rarely, up to 600 ml. Capacity at birth is 20 to 50 ml., and 
increases about 400 per cent in the first year. In children 

3 to 5 years old, bladder capacity is 150 to 180 ml. In 
children older than 8 years, it is in the low adult range. 

In disease, bladder capacity in adults may vary from 50 ml. in 
neurogenic "reflux" bladder to over 1000 ml. in autonomous 
bladder or chronic lower urinary tract obstruction. 

Repeat examination may be required to detect reflux, or in 
function studies. 

The concentration varies with technique and equipment used. 
Hypaque-Cysto may be diluted with sterile water or 5 per cent 
dextrose solution, as indicated in the following table. 


Final Solution 


To Make Add Contains 
Sterile water 

Final Final or 596 dextrose 

conc. volume solution lodine 
30 96 250 ml. = 141 mg./ml. 
25 % 300 ml. 50 ml. 118 mg./ml. 
21.4% 350 ml. 100 ml. 101 mg./ml. 
20 % 375 ml. 125 ml. 94 mg./ml. 
18.896 400 ml. 150 ml. 88 mg./ml. 
16.7 96 450 ml. 200 ml. 78 mg./ml. 
15 96 500 ml. 250 ml. 71 mg./ml. 


How Supplied: Calibrated 500 ml. dilution 
bottles containing 250 ml. Hypaque-Cysto; 
rubber stoppered, with inner remov- 
able seal and screw neck. 
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VIEWER 


CAT. No. 712 ` 


" NYLON FILM siis. | 


e TILTING MOUNT — : 
ON MOBILE BASE ^ ` 
AVAILABLE -` 


e 14" x 56" VIEWING AREA, 
READ 5- 11" x 14"$ 


e FILM ON REELS 
THE FAST, EASY WAY 
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A new illuminator specially designed to read 14'* wide ~. 


films in long lengths from reels. Units feature fluorescent g 


lighting with five 11 x 14” areas and individual control.” 


of light in each area. Film is pre- -wound on a reek. a 


The reel is inserted into the holder and the film Nersaded . 


through nylon guides onto takeup reel. Turn the handle 
to move the film across the viewer from reel to reel. 


llluminator can be wall mounted or ordered with its 


own mobile base. 


Cat. No. 711: Illuminator with (2) two reels 66%” W, 19” 
H, 614" 


Cat. No. 712: Illuminator & mobile base, Base 36" H, 16" 
D. (illustrated) ! 


Cat. No. 713: Extra reel. 


REQUEST COMPLETE CATALOG. 








The Complete Line of 
X-Ray Accessories 


87-93 JAY STREET 
BROOKLYN, N. Y. 11201 


Telephone: 212-852-6900 


ONE OF THE MANY S & S ACCESSORIES 
SOLD BY YOUR LOCAL X-RAY DEALER 


1 
4 









S. & S. X-RAY PRODUCTS INC. 


D Mecanica precision is a matter 
“of pérfection...the ultimate in 
accuracy. Something all design- 
ers appreciate, but few make the 
effort to achieve. Profexray engi- 
neer Fred Balster, knows that. But 
he alsoknows when to break rules. 

For example, consider the fluo- 
roscopic carriage on. Profexray' S 
Aries table. A massive, sturdy 
structure that weighs nearly 300 
pounds. How do you make it 
mové smooth as butter through 
complete 180? reversals of stress? 
Clearly a problem of precision. 
One that Mr. Balster solved with 
"sloppy'' bearings. 


You seé; standard precision. 
. ball-bearings roll well only when 


held absolutely rigid. Put them in 
a heavy fluoroscopic carriage, 
and it occasionally becomes diffi- 
cult to move. A hitch here. A catch 
there. Sometimes just a touch 
more effort. Because the bearings 
skew. Twist a standard bearing 
ever-so-slightly and it slides in- 
stead of rolls. And 300 pounds 
feels like 300 pounds. 

So Profexray tables use a spe- 
cial anti-skew bearing. One that 
"gives" a little when you move 
the table. 

Put one of our bearings in a 1- 
horse motor, and it would blow in 
a month. But in a fluoroscopic 
carriage, it lasts forever and works 
like a charm. And the fluoro- 
Scopic carriage hovers gracefully 


over. Responds instantly to the 
slightest touch. Up. Down. Over. 
Around. Where you want it is 
where it goes. Easily. Consistently. 

Before you decide, before you 
buy, look into Profexray's new 
line of third-generation equip- 
ment. You'll find dozens of fea- 
tures that are causing designers 
throughout the world to say, 
"Hey, why didn't somebody think 
of that before?'' 

Because we pay attention. 


[H PROFEXRAY 


tton Des Plaines, Illinois 60018 
A Technology 
The 2nd American Revolution 


3 "Every x:ray uipment designer knows 
-the importance of precision movement. But some 
don't pay enough attention to it." 
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The World’s Teletherapy specialists 
y. ‘ate : o» 
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É the HERAC « seres Ms 
: LINEAR Nb 
Ru ^ LP m 
ACCELERAI ORS | E: 
Development and production of the THERAC SERIES is 
ei a joint project with the Accelerator Division of Thomson 
; CSF. A model of the first unit, THERAC 5 NEPTUNE 
will be displayed at the International Congress of 
Radiology in Madrid and the R.S.N.A. in Chicago. 
The THERAC SERIES of linear accelerators will 
supplement AECL's' world renowned family of Cobalt 60 
Teletherapy units to provide a comprehensive line of | 
equipment designed to meet all radiological treatment 
techniques in the foreseeable future. 
o 
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The 5494 
highenergy | .. 
linear accelerator. - 
with features. . 
that have i3 T Ab o 
passed the test. BENE 
of field use. Ld 
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The Mevatron XX offers high enéigy: X- -rays s Ang | 
electron therapy together with the popular 
operating features that have been tested and. * 
proven on other Mevatron linear agcelerg tors. 
The available electron energies ares; $32; 15, sy ath, 
and 18 MeV defined according t to o SCRAD fřotdrol `: TM ue * 


at the isocenter. E horny vie P, ER 
mes” pa 
ren 


5 Sie | "I 
EP it B $ 
> 9. 
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Photon energy is 12 or 15 MeV meas at M: ys 
cm isocenter. . ‘ aia gh 

And because the distance! pmi the isocen ert 5 T 
the defining head is 57 cm (100. cm to the target 
you have ample room to place beam blocks mfü- 5*3 : 
imize problems from scattered radiation. Ax AX x E «ddr Ev 

Both the electron and X- -ray fields are inhera s IX? 
symmetrical due to Applied Radiation's patented. — Say ee E 
achromatic beam bending magnet. Just as in Our; TI 
other accelerators, there is no need to monitor or 
correct for asymmetry. Ii ex MER. E 

Simplified, fail-safe controls assure efficient bep 9 PP 
up for fixed, arc, or full rotation therapy. And by 
retracting the beam shield, you can treat over ex- 
tended distances and areas. "m 

The Mevatron XX is our most powerful accel- »- 
erator, and with it you get the features you have 
come to expect from Applied Radiation. Two  .. 
decades of dedicated research have resulted in 
today's most sophisticated linear accelerators for 
sale, lease, or rent  MEVATRON. In the battle 
for life, don't settle for less. 

For further information, please call or write: 
CORPORATE HEADQUARTERS, Applied Radi- — . : 
ation, Department J-20, Walnut Creek, CA ac N 


2a 
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94596, telephone (415) 935-2250. | X. 
EUROPEAN HEADQUARTERS, Siemens AC, ra 
Medical Engineering Group, Henkestr. 127, a 
Erlangen, Germany, telephone (09131) 84-2423. ae 
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APPLIED RADIATION 


A SUBSIDIARY OF THE DOW CHEMICAL COMPANY 








In an area as crucial as transaxial tomo- 
graphy, you're looking at the best equipment 
money can buy. Only Toshiba offers you the ad- 
vantages of single-source responsibility, with a 
completely universal therapy simulator together 
with an axial transverse layergraph. 

Together, they're designed to maximize effi- 
ciency. You can complete both procedures in 
just one patient session. A single generator 
operates both units, giving a substantial 
initial savings. 





The next best thing won't do. 


The result? Pinpoint accuracy in localization; 
significantly improved efficiency in your 
therapy- planning. 

Only from Toshiba, the world leader in thera- 
peutic-radiology equipment. 

Toshiba radiation therapy products are ex- 
clusively distributed in the U.S. by Profexray. 
Ask your Profexray representative 

about Toshiba. 
Toshiba. 


Odhuba When second best isn't good enough. 


TOSHIBA INTERNATIONAL CORPORATION 
P.O. Box T, Wheeling, Illinois 60090 
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PROSPECT FOR CANCER PREVENTION AND. CURE”, 
PRESIDENT'S ADDRESS, 1973 © 5. $94 


QUT ERE. V > > - w 
By A. RAVENTOS, M.D. a Se SR ed 
DAVIS, CALIFORNIA E S a L dels AM 
Shale ate" d E 
HE opportunity to prepare a Presiden- to be truly superior andsself suffi gient n d Biene 
tial Address is one which normally aspects of it, and. we must os 


triggers the urge to divulge some of one's 
most cherished personal philosophies. Any 
man who was devoid of philosophies, 
in particular with regard to his chosen life 
work, would be barren indeed. On the other 
hand, the usefulness of our personal medi- 
tations, when communicated to others no 

matter how skillfully, is open to question. 
I approach this honor and privilege with 
distinct trepidation. 


The common bond of the members of 


this Society is that we treat cancer, and 1t 
may be that each of us holds in secret, at 
least part of the time, the belief that he is a 
little better informed and a little more 
capable at it than anyone else. It would in 
fact be sad if that were not true. Wouldn't 
it be sad if a superb athlete held the innate 
conviction that he could never ever be the 
best? The best achievements in any field 
are made by the frank attempt to excel and 
the hope of attainment. In cancer treat- 
ment, though, we have in one sense at- 
killed more than we can handle. We have 
learned so much about the treatment of 
cancer that now no one person can expect 


"fev >. 
v. or 


other as nevet before. "The: Ame prs Ras 
dium Society is emerging as à multidisc 
plinary consortium of experts in the'treat- | - >" 
ment of cancer. We share an intellectual 
interest in all types of cancer and all forms | -* 
of treatment, but most of us limit ovr own 
work to a relatively small segment of that. 
broad spectrum, within which we feel we 
can maintain competence of the highest 
level. 

The achievements in health in America 
this century are phenomenal. The improve- 
ment in life expectancy from 1900 to 1964 is 
from 47 years to 70 years. However, these 
figures clearly do not come from success 1n 
treatment of diseases of the elderly, such as 
cancer. In 1900, if you lived to be 40 years 
old, then your life expectancy was 68 years; 
in 1920, it was 70; in 1964, 72.? Antibiotics, 
anesthesia and diagnostic radiology have 
given us a startling change in the age distri- 
bution of the population, including an un- 
precedented accumulation of the aged, who 
are at high risk for cancer. We are now ex- 
periencing about 650,000 new cases of can- 
cer in the U. S. each year, and 320,000 





* Presented at the Fifty-fifth Annual Meeting of the American Radium Society, Colorado Springs, Colorado, April isi 1973- 


p 3 If these rates continue, more than 
a third of our population will develop can- 
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100,000 lives (or 30 per cent of those now 
dying) would be saved each year. Higgin- 


F cer; “and about one-half of those will die of son? estimates that from 80 to go per cent 
t it. The care of these patients exacts a stag- of all neoplasms in this country are partly 
géfinggcost in money and effort, vet I do or predominantly conditioned by exoge- 
not think any of us.who are prois oals: in nous factors. It follows that with appropri- 
'cáneer feel Satisfied with our accomplish- ate studies, albeit difficult studies requiring 
l “ments — in ` controlling the disease even collaboration between epidemiologists, lab- 
though we do see that progress 1s made, oratory specialists of many disciplines, and 
ploddingly, year after year. clinicians, these environmental factors can 

What then may we expect of the future? be identified and then eliminated. 
There exists a National Plan for the Con- There is also a group of tumors which are 
quest of Cancer; at this writing unreleased’ known to be congenital. This group has 
' but circulated in a draft version occupy ing accounted for relatively few cancer cases in 
234 des which weigh a total of over 25 the past, but there is a danger that the 
t s. It represents the shotgun approach of number may become much larger in the 
5 _ hovering all possible leads. Unfortunately, future due simply to better medicine. 
`. preparing it. seems to have used up just H. Bentley Glass? says: “Better nutrition, 
"about all available risk capital from federal better parental care, but above all, im- 
sources, so. that implementation of most of proved medical treatment now enable the 
IRE * -the research is being deferred by fund im- bearers of once detrimental hereditary 
xen * pounding and other obstacles, for an indefi- traits to survive childhood and adolescence 


and enter the fertile vears of life. In larger 
and larger numbers they pass on the once 
harmful and now relatively innocuous 
genetic deficiencies that occur because of 


iz As -anite period. The very large number and the 
x - diversity ` of the investigations proposed, 

» EO ial: 
$ Py | however; indicates that the scientific elite 
AA «of the nation does not know how cancer is 
X to be solyed and I certainly don't 


ev mutations... 
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know either. Tf I had to make just one 


the world suggest that if cancer mortality 


in the United States, site for site, was com- 
parable with that of the lowest country 


reporting for each site, approximately 
e 


at some point, nevertheless, 
we must cry halt. We cannot blithely ac- 


ar. guess, though, I would guess that it will be cept the possibility of a population in 
found to be a preventable disease,’ and will which most persons would require the re- 
be eliminated from our culture over the moval of an eve in order to circumvent 
next century as smallpox has been elimi- retinoblastoma. . .." It may seem ironic 
* nated over the last one. to members of this Societv, who are users 
I am not hopeful that anything as simple of radiation and have lived through d 
as a single vaccination will suffice, although couple of decades when certain geneticists 
vaccines might turn out to have a part. said that medical radiation (for which we 
Environment modification is the device I are responsible) was adding to the burden 
expect to have the greatest impact upon of genetic abnormalities in the population, 
cancer as,we now know it. Epidemiolog- with consequences as dire and certain as 
ical studies have already shown many large those of sin, to now be told that we are a 
variations in morbidity from specific can- threat to the species mainly because we are 
cers according to geographical regions, doctors and have succeeded too well in pre- 

most probably related to environmental serving the lives of the less fit. 
"d factors. Mortality statistics from around But now we have unprecedented demon- 


strations that the genetic mosaic can be 
deliberately and specifically altered. Re- 
search teams have succeeded in transform- 
ing genetically deficient cells into more 
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competent ones, in a laboratory environ- 
ment, by the use of a viral nucleic acid mes- 
senger. The miracle of genetic engineer- 
ing may be in sight, and the genetic tumors 
may be brought under control by such 
means. 

Esoteric conjecture, all of this —what has 
it got to do with making ward rounds and 
staffing the clinic? A lot, I firmly believe. 
Smithers? said it very well: * . . . one thing 
's certain: the cancer problem . . . started 
with the individual patient, and for a solu- 
tion must one day be brought back to his 
bedside, however far it may have strayed 
in the meantime." The broad comprehen- 
sion of cancer that you and I have collected 
from our experience in treating it day after 
day is essential to the expeditious design of 
the experiments that will one day eliminate 
the need for such treatments. But we must 
play a difficult dual role. 

The public likes to think that doctors are 
scientists. At the same time, our patients 
daily require us to make decisions that go 
far bevond the data we have available, 1f 
we were to insist on strictly rigorous scien- 
tific reasoning. We become perforce inured 
to unscientific thinking, and because we 
must from compassion give the patient 
some degree of hope, we pronounce our 
judgments with an air of more assurance 
than we feel or to which we really wish to 
subscribe. I believe it would be cruel, and a 
denial and rejection of the very caring for 
humanity that brought us all into medicine 
in the first place, if we were to refuse to 
play this role required from us bv our pa- 
tients, especially the terminal ones. On the 
other hand, I think it is an unforgivable 
intellectual failure, if we do not recognize it 
for what it is, rise to the clinical demands 
as necessary, but retain our full apprecia- 
tion and respect for true science. There IS 
no substitute for humility and patience, in 
addition to brilliance and simple good luck, 
in those who wish to make real scientific 
advances. Libby* said: “The experienced 
scientist knows that Nature yields her 
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secrets with great reluctance and. only to - 


proper suitors. He. knows also. that sup- 
posedly inanimate objécts such as scientific 
apparatus are animate and obey their mas- 
ter only if he is deserving by understand- 

Then how. do we go about’ playing our 
role in science? Almost every day | “have 
the feeling I was born either too soon or too. 


ef "Y M s . f. 
late. Fifty or one hundred’ years ago one - 


physician could make significant contribu- 
tions by meticulous study of his own pa- 


tients. Pathological changes were often 


named after the first doctor astute enough 
to describe them. Those observations have 
mostly all been made now, and we are in ån- 
era where new Knowledge depends oit study 


of large populations, on multidisciplinary, 


teams and often, on elaborate. équipment. 
Watson" characterizes those. who direct 
‘lL; T = «008 22 0e 77 
cancer research as “deeply involved in the 
life and death aspects. . 
sick and their anxious relatives;” he also 
makes plain that these good 


with many other scientists, and at 
cost. In other words, very few s 
will be built in backyard&z? eh.” 3*9 


One of our biggest hurdles, 
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folk will makè - 
important progress only by collaborating. ==.. 
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is to learn tó work with the other scientists 


needed for the problem we wish to chal- 
lenge. Most of us have now participated in 
randomized, controlled clinical trials. We 
and the mathematicians learned to our 
mutual surprise that the formulation of 
clinical experiments that would meaning- 
fully test real medical problems, and that 
could be practically carried out, was ex- 
traordinarily difficult. Yet it was accom- 
plished and is the basis of some of our 
proudest advances, such as in childhood 
acute lymphatic leukemia.’ Cooperating 
in clinical investigation with scientists 
from other fields, or even from our own, 
can be frustrating and exasperating, but it 
works. Better treatment regimens can be 
found, for our own patients in our own 
time, in this way. 
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Qne of the exciting new vistas in our 
“special field is the potential use of high- 
è+ energy heavy particles for therapy. A 


5.755 symposium of this meeting will report 
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récent progress as related to fast neutrons,! 
This is a printe example of widely different 
_. sciences collaborating towards a social 
goal. Fundamental radiobiology provided 


^,- she rationale;.nuclear physics the equip- 


à 


S*menté Cliniciar’s will have to determine 
+ aa 


whether it has true'value or not- with the 

"*ollaboration of radiological. physicists, 
dosimetrists, biometricians and others. 

| am almost at the end of these ram- 

blings; and of course I have saved for the 

^. last the point I feel is'most important of all. 


oo Igfüncerns a self-destructive attitude that 


ne | 


we have’ allowed to creep into our peer 
“Philosoph Ye. Ehat attitude is to hold in very 
> low estéem the clear and understandable 
E entation ‘of our work. The structure 
F language of.a scientific publication is 
sidered unimportant; all that counts is 
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$- perts can understand it." Writing for nan- 
scientists is “mostly. ‘relegated to profes- 
sional journalists who have minimal scien- 
‘tific credentials. This is wrong. We are con- 
..vinced that what we are doing is good, and 
A needed, and relevant, but we feel it some- 
how beneath us to make much effort tø 
explain it to others, particularly laymen. 
Most of us think that cancer can be solved. 
Most of us think that the time we must 
wait for the solution is at least in good part 
related to the rate of investment of moner. 
Most of us think that the long range sav- 
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ings to the economy would handsomely 
repay a much greater investment than is 
now being made. But we don’t work very 
hard at explaining it to our government or 
even to the bankers, lawyers, grocers, etc. 
who live next door and pav taxes and vote. 
Of course, mavbe those people couldn't 
possibly understand us. Or could thev? 
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TREATMENT OF MALIGNANT ASTROCYTOMAS*: wi 


By WILLIAM S. STAGE 


> BS. T and JUSTIN J. STEIN, MBI 


LOS ANGELES, CALIFORNIA 


HE experience at the UCLA Center 

for Health Sciences in the diagnosis 
and treatment of malignant astrocytomas 
located in the supratentorial portion of the 
brain is presented. 

None of the patients had metastasis out- 
side of the cranium. Onlv 6 patients were 
diagnosed as having Grade 1 lesions because 
of the difficulties in making this diagnosis 
and the reluctance on the part of the 
pathologists. 

This study was undertaken to find out: if 
biopsy only and radiation therapy was as 
effective as attempted resection of the 
tumor and radiation therapy; survival de- 
pending on histologic grade; survival based 
on age at diagnosis; survival based on 
location in the brain; survival as related to 
the tumor dose; and the importance of the 
symptomatology. 


MATERIAL 
During the period January 1, 1956 
through June 30, 1970, 169 malignant 
astrocytomas involving the supratentorial 
portion of the brain were admitted to the 
UCLA Center for Health Sciences. Com- 
plete records and 100 per cent follow-up 
data were available for the retrospective 
study of 143 patients with supratentorial 
astrocy tomas. 

There were 6 cases of astrocytoma Grade 

A Grade 11, §3 Grade 111, and 39 Grade 

'The voungest patient was an 18 month 

old female and the oldest a 75 vear old 
female. Fiftv-nine per cent of the patients 
were males. Seventy-two or 50.3 per cent 
of the patients were between che: ages of 40 
and 60 at the time of diagnosis. The mean 
age for the females is 41.1 years, and for the 
males 46.1 years. 

The number of patients at risk for a 


minimum of s years from* the time of 


diagnosis was 112 of 78.3 per cent of the . 


total group. Of the 112 patients diagnosed. - 


ir: to 1967, 4 were astrocytoma Grade; 


8 Grade i, 40 Grade nf, and 30 iride: s " 


Ha (Fig. icang 2). 

Of the 143 patients in this study; 
tients are still alive, and the average pe- 
riod of survival is 67 months. Three of 
the patients had Grade 1 astrocytoma, 13 
Grade 11, 4 Grade rir; and 1 Grade ty, 
hundred and twenty-two: ofathe 1459 
tients are deceased and the average pe-. 






riod of survival was 14 months calculated ~ 


from the date of diagnosis. 
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Only c 


cases were diagnosed: as stroy 


2r pa 
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cvtoma Grade r. The pathologists at'UCLA ; i 


are reluctant to maké.a diagnosis of astro- 
cytoma Grade.1 and do'so only after^ the: 
most careful study: Three of the 6 patients’ 
are alive at 6, 


astrocytoma Grade mn (45 patients) 1s 
statistically significantly better than for 
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Fic. 1. Age and sex distribution. 


* Presented at the Fifty-fifth Annual Meeting of the American Radium Society, Colorado Springs, Colorado, April 22-26, 1973. 
+ Senior Medical Student, UCLA School of Medicine, Los Angeles, California. 


$ Professor of Radiology, Radiation Therapy, UCLA Center for Health Sciences, Los Angeles, 
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13, and’ 14' Years since, 
diagnosis. The prognosis for patients wih » 


e 


One Ris 
x od 


ix . 
"> E] 


aa 


DE 





a $ 
y 
. 


ie) 
Li 
UD 
Ec 
1, € 
: dM 
[e 
Qc 
LJ 
m 
2 
2 
= 


8 William S. Stage 










Ej Grade WV 
mos M 
; ES Grade-11 De s 
“ANSE Grade | reete tt 


Cy Ww & @ % @ 4 4 @ >. 
"t.e, 4 9. 9 0 8 d o, 
9245409000699 A 
900000 0 0 9.0. 
COCOS oO KAJ 
9 & > SO dr d 


30 a "a 


d P 6 & 95 9 9, 9 9 9. 
"^ & & 499.99. v. 
8 OE EC 
x 
X * X x x 
* X X OX X OX 





ee BD 





20-29 30-39 40-49 50-59 60-69 70-79 


s AGE GROUPS 


hase aet Grade III (23. patients) lesions. 

a wete 39 inn ith tumors Grade 
Iý% ad not a single patient survived £ vears, 
and: only 5 per cent lived for 2 vears. 


M e “4, Bóuchákd and Pierce? had 4 patients who 
lived, 7, 9, 11, and 14- years after diagnosis 
and . treatment, 
, mültifornie. It is possible that some of 


who had glioblastoma 
thesé patients had astrocytoma Grade rr. 


ley! believes the maximum period of 


gurtival for glioblastoma multiforme pa- 


tients to be about 15 months. Some reports 
list glioblastoma multiforme as astro- 
cytomas Grade ir and tv. Only patients 
with astrocytomas Grade Iv were labelled 
glioblastoma multiforme in this series. 
Kernohan* has commented that astro. 
cytoma, astroblastoma, and glioblastoma 


multiforme represent different degrees of 


malignancy of the same type of neoplasm. 
Also that "the clear-cut correlation be- 
tween the grade of malignancy, the life 
history of each tumor (the astrocytoma) 
and the postoperative survival period is 
remarkable." He noted that as the grade 
of malignancy increases, there is a parallel 
increase in the age of the patients in whom 
they occur. 

There may be a difference in the end re- 
sults and lengths of survival, depending on 
the degree of accuracy of interpretation of 
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liG. 3. Percentage survival according to age 
at diagnosis: all grades. 


the grade of malignancy of the various 

types of astrocytomas by the pathologists. 

The younger patients had a relatively 

greater percentage of low grade tumors 

with better prognosis and the older pa- 
100- 
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lic. 4. Percentage survival according to 
histologic grade. 
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FIG. 5. Percentage of useful survival according 
to age at diagnosis: all grades. 


tients had a greater percentage of high grade 
tumors in this series of cases (Fig. 3; 4; 
5; and 6). 

The highly malignant astrocytoma Grade 
IV is an astrocytoma that usually has 
areas of necrosis with pseudopalisading 
of cells around the vessels. Such factors as 
the number of mitotic figures, giant cells, 
endothelial proliferation and hemorrhage 
are also considered in the diagnosis. 

The grade of an astrocytoma 1s based on 
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Fic. 6. Percentage of useful survival according 
to histologic grade. 
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the most malignant part of the tumor. It is _ 
important to take adequate speciinens for 
histologic examination and; preferably * "not 
just a small piece from thé periphery. of. the. 
lesion. Examples of the histofogic.grades 
are shown in Figures 7, 8, 9, and 1o. 

Twenty unselected cases of gliosis . CO- 
curring during the same. period of time. ashy: 
this study were still alive and none hada > 
subsequent diagnosis niadé of astrocytoma. 

It is most unlikely that any cases with 
gliosis were diagnosed as astrocytoma and 
included in this study. 

In this study, the occurrence of opera- 
tive death was higher 1 in the cases that had 
biopsy only than it was in the Gasés Where ses 
resection was attempted. The ris ti tà 
a greater amount of tumeg” "tissue das i. 
than compensated by the benefici E Tp 

; and 
of the decompression and/or; poe & 
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7. There is slight pleomorphism of the astro- 
cytes enmeshed in a fibrillar matrix which aids in 
distinguishing the Grade 1 astrocytoma from 
gliosis. Two small microcysts are present. Vascu- 
lar proliferation is not a feature of this tissue 
(X700). 
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- AN. Fic. 8. Thé:cellul ar pleomofpliism of this example of 
VO -t Grade rr astroeytéma is more pronounced thar in 
$ Figure 7. There are scattered gemistocytic tvpe 
5: cells (arrows). Mitoses are not évident but the tis- 
"S . sue is much mere cellular. Endothelial cells are 

^j ‘more prominent as are vascular channels (X702). 


4 


moval. The larger the pathological speci- 
men, the greater the accuracy in determin- 
ing grade of the tumor, subsequent ther- 
apy, and prognosis. 


LOCATION 


There were 74 astrocytomas predomi- 
nantly involving the right side of the brain, 
68 involved predominantly the left side of 
the brain, and 1 was completely sym- 
metric. Forty-nine of the tumors were 
multilobular (as determined by pneumo- 
encephalography, arteriography, and at 
surgery). The multilobular tumors as a 
group clinically behaved essentially the 
same as those localized to a single lobe. Not 
a single tumor was located in the occipital 
lobe only. The occipital lobe is not fre- 
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Fic. 9. The tissue of this Grade in astrocytoma is 
cystic, pleomorphism is marked, scattered giant 
cell forms are found, vascular proliferation is more 
marked, although the vessel shown is rather 
mature, others are primitive and may contain 
several lumina. Mitoses are also found. Necrosis 
may or may not be found and in this instance was 
not (X900). 


quently involved either in children or 
adults by localized malignant tumors. 

The patients with right-sided tumors did 
better than those with left-sided tumors; 
however, the difference was small and not 
statistically significant. 

Sixty-three per cent of the right-sided 
tumors were resected, whereas 53 per cent 
of the left-sided tumors were resected. It 
was not possible to determine how exten- 
sive the attempted resections were with anv 
degree of accuracy. 

Forty-two of the tumors were central in 
location and these patients had signif- 
icantly better survival than those patients 
with non-centrally located tumors (Fig. 
11). Females had a slightly better prog- 
nosis than males (Fig. 12). 
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SYMPTOMS 


The symptomatology of astrocytomas 
can be quite diverse. The most frequent 
symptoms in our study, as shown in 
Table 1, are seizure and headache. These 2 
symptoms represent over one-half of the 
initial symptoms of patients and both 
occur in over one-half of the patients in 
this survey. The pattern of seizure can be 
either a new seizure disorder or a change 
in seizure pattern of a longstanding seizure 
disorder. 

It has been reported previously that pa- 
tients with the symptom of seizure have a 
better prognosis than those without seizure. 
In Figure 13, the survival curves of the 
patients with the most frequent symptoms 


different. The first 2 symptoms. indiéate 
relatively good prognosis: and the: latter 


Y ; : "dv 
poor prognosis. For headache, and also for . 


" 
* 


dvspraxia and dysphasia, there is nq,sta-~: E ig 


tistical difference between the 2 sub-popu- 
lations, and these symptoms are not useful 
as prognosticators (Fig. 14; 15; and 16). 

It has also been reported previously that 
duration of symptoms bears an inverse. 


. x 


g 


9,73 


£ a 


relationship to survival, ‘This is also’ the* 


case in this study. The “chi-square” done? 


on the 2 sub-groups of less than 12 months 
and greater than 12 months duration 


shows that these 2 groups are statis- 


tically different with 99.9 ;per cent con- . 
fidence. In additfon,a group‘hawing a dura- 


tion of from 12 to 24 months appears to be 


Mi ts ^ » 


EL 
‘ 
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different from, one .of gréaters than 24 7^ - 
months. In this case, however, the sample? >ii 


size is too small for an accurate.chttsqu aréd LM OE 


are shown. This tends to indicate that each 
group carries a slightly different prognosis 
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and that the order from best to worse 1s E PW 
nausea and vomiting, seizure, headache, test (Fig. 17). M Sosa E uc n Jus 
dyspraxia, dysphasia, and hemiparesis. In to agn. fel NE 3 
order to test this more exactly, the survival | - URGERY " S id e ES e 
for the population with each symptom was Of the 143 casés, 142 had a tissue diag e 7 


nosis at surgery. The r patient who did not,” ake a 
TUR Vw 


plotted against the population that did ) 
had a presumptive, diagnosis. made by oy. 


not have that symptom. For nausea and 
vomiting, and also for seizure and for carotid angiogram, lived for. 6 months, and +$ «7 


hemiparesis, the curves are statistically had tissue diagnosis of Grade 1 astrde — 
> R p 7i MCA ae ^^. 
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TABLE | 


ASTROCYTOMAS (A LL GRADES): FREQU ENCY OF SYMPTOMS 






























































* At First Symptom Anytime Prior to Diagnosis 
Symptom Per Cent Symptom Per Cent 
Seizure 27 Headache 55 
Headache 24 Seizure Von 50 
Dysphasia 7.6 Nausea and vomiting 33 
Hemiparesis 6.4 Hemiparesis 31 
Dyspraxia 9.9 Dyspraxia 27 
Decreased mental ability à Dysphasia 24 
Decreased vision 4.7 Decreased mental ability 9.1 
Nausea and vomiting 4.1 Decreased vision 7.0 
Dizziness 4.1 Confusion* 5.5 
E Paresthesias 2.9 Dizziness 4.9 
Confusion* 2.9 Paresthesias 4, 
l Strange odor or taste 2.9 Strange odor or taste 2.9 ^. 
x~ Other 4.6 Personality change £1.4 27 
Total 100 Other "ws. 5 IM... 
* Without associated seizure or coma. ` K 
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+ "glioblastoma multiforme (astrocytoma Grade tv) 
7 is thé'interise cellularity, spindle forms with masses 


i of tough glial fibers, focal necrosis (arrow) and 


pseudopalisading. Not shown, but present in this 
lesion, ate numerous mitotic figures, extensive 
vascular proliferation and thromboses (oc4soL 


cytoma made at autopsy. Fifty-six of the 
142 had a biopsy only, 83 had a partial re- 
section, and 3 cases were listed as complete 
excision. The 3 that were listed as excision 
included 1 Grade 1 tumor, 1 Grade II, and 
| Grade 111, with 16, 6, and 9 months of 
survival, respectively. The mean survival 
for the patients with partial resection was 
25 months. The “excision” and partial re- 
section cases have been combined into a 
single group. Of the 86 cases with resection, 
there were 8 operative deaths. Of the Fi 
non-resected cases, there were 7 operative 
deaths (Table 11). The difference between 


‘the survival curves of the resected and 


.non-resected groups, including all grades, 


is not statistically significant. 
There were not enough Grade 1 cases to 
warrant making a conclusion. In the Grade 
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l'1G. 11. Percentage survival according to central or 
non-central location: all grades. 


II cases, the resected curve lies above the 
non-resected curve, but the difference is not 
statistically significant. In Grade 111 cases, 
the difference is significant at the 9o per 
cent confidence level. 

In Grade tv, the number of cases is just 
large enough for an accurate chi-squared 
test and the result is that thev are statis- 
tically different at the go per cent con- 
fidence level. It is worth noting that the 
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liG. 12. Percentage survival according 
to sex: all grades. 
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TYPE OF SURGERY: MEAN SURVIVAL IN MONTHS ? t ^ l 
-n SS : L—————À————— — 
Grade n um EUR 
= ae a — » — one e 
| IH LI IV..* * "Total. < 
Resected 
No. of cases 5 20 35 26 86 
Mean survival 73- 39 20. 12 26 
Non-resected 
No. of cases I 2 18 13... 57 
Mean survival 72 28. 6.5 7.0 e 17 Ara 
difference is entirely in the first 2 years, Kramer? believes that. failure to cure 
there being a total of only 3 cases surviving highly malignant gliomas ,may. be because 
past 2 years, and not a single case surviving the extent of tumor,has not been accurately i 
ç years (Fig. 18; 19; and 20). ascertained. He reported ön 21 patients $77. 
for whom radiation therapy: was planned.” 4 7" 
VOLUME OF TISSUE IRRADIATED 4 (ak ate veh: 


It is often difficult to determine the full 
extent of the astrocytomas at the time plan of treatment was. cóm paregl: 


of surgery and/or following radiologic tumor extent noted in the brain a 
procedures and isotopic brain scans. onlv 2 of the 21 patients were fou 





Autopsy studies have revealed that the 
tumor may be much more invasive than 
thought to be clinically, because localizing 
signs and symptoms may not be caused by 
the infiltrative growth. Scherer? is of the 
opinion that “infiltrative growth must be 
regarded as characteristic of the enormous 
majority of gliomatous tumors." 
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l'tG. 13. Percentage survival according 
to first symptom. 


have had adequate coverage of the tumor. : j 
He believes that the whole’ braip;should be. 
irradiated for glioblastomas, m du 


ing the site and 
to be irradiated, an 
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tav ee e 
Flipse et al. have found thé “Ysotope is "n 
brain scan to be of great.value in determini &, 
volume of the brain lesion = 
d the follow-up brain 
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„Sañs have>a high- index -6f' reliability in 
“Predicting new sites ‘of growths. Thev also 
.Poted that irradiation of the brain does not 
D “produce changes detectable on brain scans 


Uf the: surrounding “brain tissues in the 
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l'1G. 17. Percentage survival according to 
duration of symptoms. 


then the radiation therapy planned to 
include the tumor and a good margin of 
surrounding brain tissue. Based on the 
capacity of these tumors to infiltrate the 
surrounding brain tissue and on autopsy 
studies, it would probably be better to do 
whole brain irradiation. The patients who 
had a greater volume of the brain irradiated 
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liG. 18. Percentage survival according to 
surgery performed: Grade 11, 
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FiG. 19. Percentage survival according to surgery 
performed: Grade 111. 


in this series did better than those with 
more limited fields. 


RADIATION THERAPY 


A comparison is made between the pa- 
tients who received radiation therapy and 
the patients not irradiated, and who did 
not die within 10 days of surgery, as the 
control group. This comparison should be 
more meaningful since the non-irradiated 
group contained 15 patients who died 
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Fic. 20. Percentage survival according 
to surgery performed: Grade Iv. 
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Vic. 22. Percentage survival according to 
mode of therapy: Grade nir. 
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_¥. c0 Thé. difference between the irradiated | E 

^.^. Andüthe baseline group. is. dramatic. The tv, although there is a marked difference 

-o s ditferdhre is also-significant to the same in the first 2 years, there is no difference 
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- «5 degree when one examines useful survival, after 2 years (Fig. 21; 22; 23; and 24). 
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Fic. 27. Percentage survival according to 
tumor dose in non-resected cases. 


section did considerably better than those 
who had no resection but did have radia- 
tion therapy, or who had no resection or 
radiation therapy. In Grade 1v, however, 
the group treated with both modes initially 
did better and later did worse than the 
groups treated with only one mode or the 
other (Fig. 15; 20; 21; and 23). 


RADIATION DOSAGE 


Only patients who received a radiation 
tumor dose in excess of 3,500 rads were 
evaluated with regard to the effectiveness 
of the radiation therapy. There were an 
additional 14 patients who were begun on 
radiation therapy but did not receive as 
much as 3,500 rads. Of these 14 patients, 1 
had the radiation therapy discontinued in 
order to give the patient chemotherapy, 1 
failed further appointments for therapy, 1 
had increased headaches, 4 were stopped 
because of deterioration in their condition, 
5 had discontinuance of the radiation 
therapy without any reason being stated, 
and 1 died. 


Of the patients receiving over 3,500 rads, 
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Fic. 29. Percentage survival according to tumor 
dose in resected and non-resected cases combined. . 
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E 
_y Sets of cürves are very similar, it was con- 
"sidered justifiable to combine these 2 sets 
-0f cases ifr order to obtain data that could 
al i abe Statistically analyzed. 
| -s «fhe lower 2 curves (with dosages over 
55:600 rads). are nearly identical. The upper 
2 curves appear to be quite different, but 
- ‘the number of cases is small and the dif- 
2. ference is not statistically significant. The 
E 4,500-4,999 rad curve and the 5,000- 5,499 
2% curve are statistically different with go 
Pys es er cent confidence, but the "expected 
P: M alues’” border on being too 'small for real 
*statistical certainty. When the upper 2 
curves combined are compared with the 
EN y`lower 2 curves combined (thus comparing 
~~ i. less than 5,000 ràdS with greater than 
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e g ads), the results. are statistically 
^p ag ant “with 99.9 per cent confidence. 
Fe jepof steroids had no effect on the 
ur rof sa ‘Vvival‘of the patients; however, 
ec gam have enhanced the quality of sur- 
CR YAN. i amssonie «cases ( Fi g. 26). . 

VURU A temparisen was made between the 


* ga ,patiehts who’ had astrocy tomas which were 


LI 
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NT. not rése ted. ànd the radiation tumor dose 
B. elici the survival, and the patients 
^5  *who.had astrocytomas in which resection 
. was'attempted and survival. The patients 
| wHho-réceived ttinjor doses below 5,000 rads 
« | had'a higher percentage of survival ( Fig. 
"  27;28;anda29).  * ; 


CONCLUSIONS 


Young patients with supratentorial brain 
astrocytomas usually have a greater per- 
centage of low grade tumors and a higher 
percentage of survivals. 

There is a definite correlation between 
the grade of malignancy, the life historv of 
each tumor, and the post treatment sur. 
vival. 

The two most common initial symptoms 
of patients. with supratentorial astrocy- 
toma are seizure and headache. These 2 
symptoms represent over one-half of the 
initial presenting symptoms. 

The patients who have:a resection or 
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partial resection of the tumor have a better 
prognosis than those where no attempt at 
resection was made. 

On the basis of the infiltrative tendency 
of astrocytomas, probably whole brain 
radiation therapy should be done to a total 
tumor dose of 4,000 rads and then cone 
down to the actual tumor area and give an 
additional 1,000 to 1,500 rads. 

Patients with astrocytomas as a group 
who received radiation therapy, or radia- 
tion therapy and surgical resection, had a 
better survival and quality of survival 
(Fig. 25). 

The use of steroids had no effect on the 
length of survival. 

Justin J. Stein, M.D. 

Department of Radiological Sciences 
Radiation Therapy Division 

UCLA Center for Health Sciences 
Los Angeles, California 90024 


The authors are indebted to W. Jann 
Brown, M.D., Chief of the Division of 
Neuropathology for reviewing the pathol- 
ogy and to Col. John W. Stage, USMC, 
Rtd., for his advice regarding the statis- 
tical data. 
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I? this paper we will: (1) review the 
roentgenologic features of a series of 12 
pineal tumors, all verified histologically ; 
and (2) briefly describe a new surgical ap- 
proach, which has been associated with a 
low morbidity and no operative deaths. 


MATERIAL 


A series of 12 cases is presented; 7 
tumors were excised and the remaining 5 
were verified histologically or at autopsy. 


CLINICAL CONSIDERATIONS 
I. AGE AND SEX 


The average age at presentation was 17 
years, the age range being 6 years to 32 
years. The male:female ratio was 9:3, re- 
flecting the usual male predominance in 
pineal tumors. 


2. DURATION OF SYMPTOMS 


The duration of symptoms before pre- 
sentation varied from a few days to $5 
vears. The average was approximately 103 
months. 


3. ANATOMIC ASPECTS 
(Fig. 14) 

The nerve fibers concerned with upward 
conjugate deviation of the eyes originate 
in the superomedial aspect of the superior 
colliculus and those which effect downward 
conjugate deviation originate in the infero- 
lateral aspect of this colliculus. Involve- 
ment of the oculomotor nucleus or of the 
adjacent fiber pathways may result in 
paralysis or paresis of the individual 
muscles supplied by this nerve. Pupillary 
reflex changes to light and accommodation 
are also explicable on an anatomic basis by 
involvement of the oculomotor nucleus and 
adjacent pathways. Cerebellar signs and 
symptoms are considered to be the direct 


E. 
^r 


result of pressure upon or invasion of the ` 
cerebellar hemispheres (Fig. 1C) or the, 
superior cerebellar peduncles. Extension of w. 
the tumor to the hypothalamus may cause " 
diabetes insipidus, hypersomnia and de- ~+ | 
layed gonadal function. The posterior lobe ^ — - 
of the pituitary gland may. be involved zf £t 
discontinuously or continuously wa the - 
pillars of the fornix or floor of the third 
ventricle? A suprasellartumor-may occur. 
as a solitary (primary) lesion—an ectopic £ Aa 
pineal tumor. Rubin and Kramer" have s 
reported 8 cases of ectopic pinealoma, where . 
the pineal body was normal. Sprea ytho 
cerebrospinal fluid pathways may lead to 
multiple deposits in. the: brain angsspmar 
cord. Three cases of spread by:the blood - 
stream have been recorded, all to.thed mes? | 
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Poppen and Marino? described 
in the clinical progréssion of the 


(a) First phase. The patient complaitis of. 
headaches possibly followed: by. nau- ` 
sea and vomiting with the general — 
condition:deteriorating in this phase. — 
Second phase. This phase is asso- 
ciated with blurred vision, diplopia, 
change in mental state and drowsi- 

ness, ataxia or dizziness, pupillary 

changes and paralysis of the extra- 

ocular muscles (mainly those re- 
sponsible for conjugate upward gaze). 

(c) Third phase. Papilledema may be 
present associated with marked 
weakness and varying degrees of. 
spasticity. 


(b) 


Eye signs may represent one of the main 
features. Four of 12 patients in this series 
showed loss of upward conjugate movement 
— Parinaud's syndrome. Diminished or 


* From the Departments of Diagnostic Radiology and Neurosurgery, Royal Brisbane Hospital, Herston, Brisbane, Australia. 
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llea EM IR unilaterally or in one-third or more cases and they were 
aterally, mydriasis and/or inequality of nne 
at) : ality of present in at least c c: in thi 1 
the pupils may be pres at least § cases in this series. 
ent. Ey 
ndocrine and hypothalan tur 
o» | | “oe ; iypothalamic disturbances 
ebellar symptoms and signs are found include precocious puberty and abnormal 
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height in boys, poorly developed secondary 
sexual characteristics, amenorrhea, diabetes 
insipidus and hypersomnia. Each of these 
has been noted on at least one occasion in 
our series. 


$. PATHOLOGY 
Pineal tumors are usually classified, ac- 
cording to Russell and Rubenstein," as 
tollows: 


‘True teratomas—rare 
Atypical teratomas-—the 
mon of all pineal tumors 


leratomas 
most com- 


Pinealomas Pineoblastomas 
Pineocy tomas 

Gliomas 

Cysts 


The histologic findings in our series were as 
tollows: 


Atypical teratoma 9 cases Gneluding a large 


cystic tumor (Fig. 4, 4 


and B) 
Pineocytoma 2 cases 
Cyst lined by ghal tissue 1 case 


ROENTGENOLOGIC CHANGES 
I. PLAIN FILM ROENTGENOGRAPHY 


(a) Raised intracranial tension. Only 1 
case in this series showed unequivocal evi- 
dence of raised intracranial pressure. A 
slight to moderate "silver beaten" appear- 
ance of the skull vault was not considered 
by itself indicative of raised intr 'acranial 
pressure in the absence of widening of the 
sutures or sellar changes. 

(b) Calcification, Nine cases showed 
pineal c calcification in this series. However, 
It was in pri actice of little help in diagnosis, 
although it was in excess of that expected 
according to age. The area of calcification 
was often either so small or so faint that it 
was difficult to be certain of its presence on 
plain flm roentgenograms. Calcification 
over a larger area than usual was present in 
1 case but even in retrospect, this was not 
readilv detected. 

The calcification was sometimes best 
seen in the subsequent air study, especially 
with tomography. 


mats UK 
(9 24, MY 


Pa 


Pineal Tumors 








2, AIR ST UDIES 






Lumbar pneumoencephalography* 
performed as the initial major roentgen 


logic inv estigation in 9 cases and in 3 cases" iet 


air was introduced directly. at® "ventriculog- - 
raphv because of clinical and/or roent- 
poo evidence of raisetl . intracranial 
mu. Tue alr D pi 





ind acute. | 
The following 1s a summary of thie Raat 
ings on air studies in these 12 cases;^ : 


(a) Classital filling defect in th wiposterior 
aspect of the Sr | ventrie je AF ig. 1B; 


and 2,7). This is usually d smoot 
rounded defect, convex af 





Fic. 2. (4) Classical smoothly rounded filling defect 
in the posterior aspect of the third ventricle. bs 
suprapineal recess is obliterated. A total of 
patients, Ze. 2/3rds, showed this obliteration of 
the suprapineal recess. (B) Similar defect, but 
there is a double curve in the form of a paie 
figure 3. Note the ' 'pseudopineal recess” described 
by some authors. 
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. double curve may be visible in the 
“fori, of a reversed figure 3 (Fis. 
CE CC 2B); af indentation interposed be- 
ween :the.2 curves is described as 


seudo-pinezl recess". by some au- 
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"he we fect may be as sociate d with 
arke A down ard and forward dis- 
«placement: of the aqueduct which be- 
"comes narrowed and obstructe d (Fig. 


de ds “aC: and 3, 4 and B). This is due to 





e no oR IG. kE e 8 Def fect in the posterior aspect of the third ventricle associated with marked downward and for- 
Tar 2 Ayai growth of the tumor through the tentoria! hiatus 
Ub. Same case. Rapid esc; ape of the opaque medium from the posterior aspect of the third ventricle into 
"th subaraehnoid space, thought to be due to tumorous fistula. 


into the region of the vermis of the cerebellum. 


downward extension of the tumor in- 
to the region of the vermis of the 
cerebellum. 

(c) Large air filled cyst causing a filling 
defect in the posterior "aui of the 
third ventricle (Fig. 4, 4 and B). In 
this patient (Case 6) the tumor (an 
atypical teratoma) filled with air at 
ventriculography and we presume 
communicated with the third ven- 
tricle 





bic. 4. G7) Anteroposterior and (B) lateral views of a large cvstic atypical teratoma. 
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Aqueduct obstruction without significant 
fülling defect in the posterior aspect of the third 
ventricle. 
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(d) Aqueduct obstruction. without signif- 
icant filling defect in the posterior 
aspect of the 3rd ventricle (3 cases) 
(Fig. 5; and 65). 

Suprasellar mass (Fig. 7). Histo- 
logic examination of a small tumor 
which was visible in the suprasellar 
cistern revealed the presence of an 
atypical teratoma of pineal origin. 
At postmortem examination, the 
pineal gland was macroscopically 
normal, but histology revealed that 
it was almost completely replaced by 
atypical teratoma tissue. No direct 
anatomic connection between the 
2 tumors was detected. 

In 1 case, no abnormality was dem- 
onstrated in the region of the pineal 
at air encephalography. À positive 
contrast study was thought to be 
abnormal and, with a strong clinical 
suspicion of a tumor in the pineal 
region, exploration was performed. 
This revealed the presence of a 
pineocytoma. In retrospect, it iS 
dificult to identify any definite ab- 
normality in the positive contrast 
study. 


(e) 


(f) 


3. POSITIVE CONTRAST VENTRICULOGRAPHY 


In 4 cases positive contrast medium was 
introduced to outline the posterior part of 
the third ventricle to complement the 
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findings in the air studies. In. 2 cases,’ this — 


examination was very useful indemonstrat-. 
ing or confirming the presence of the char 
acteristic filling defect on the posterior 
aspect of the third ventricle. In Q2"cases It. 
confirmed the presence of aqueduct ob- 
struction with no certain -evidence of a 
filling defect on the posterior, aspect of the 
third ventricle. However, in 1 of these pa- 
tients, there was a very: doubtful filling. 


defect in this region (Fig. 3; and. 6, 22D). 


Positive contrast ventriculograp 


not used bv us as the initial contrast study. E 


There is little doubt that it isthe more 
definitive study. In 2 cases of our series, It 
provided essential additional information. 


a: 
4. ANGIOGRAPHY . hu 


In only. 3 of the 12 patients was a Carotid’ 6^ 


$ 


angiography performed: aidpnly “Seale © 
Was subjected to a vertebral angiography.” 
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Apart from ventricular dilatation, nö 3. 











these cases. Carotid angiograph 






useful in demonstrating "athent award disi 3 x 
placement of the vein, of -Galény orc pward? s 
bowing of the internal cerebrálve 0: 
a tumor extending forwards 3 Mt " * 
terior part of the third: ventric Ree e 
may be displacement. of? the posterior * E 
choroidal arteries at vertebral angiography. g 
[ CEREBRAL SCANNING E EL 


This was not used in any of the present 
series. However, recent reports indicate 
that some pineal tumors demonstrate up- 
take of isotopes.” 


ADDITIONAL UNUSUAL ROENTGENOLOGIC FINDINGS 


Secondary Deposits. A ventriculogram in 
Case 6 three months after the initial in- 
vestigation showed a bizarre appearance of 
the lateral ventricles (Fig. 6, C and D). 
'This was proven to be due to a seeding of 
multiple subependymal deposits. The pri- 
marv tumor was an atvpical teratoma. 


Pg 


Two Fistulous Tumors. The gystic atypi- ` 


cal teratoma in Figure 4, Z and B appears 
to have filled with air from a fistula through 
the posterior aspect of the third ventricle 
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6. GT) Pneumoencephalogram. | 
(B) Positive contrast ventricul 
death, lateral view. seedings 
posterior view at tl 


producing a striking picture at ventriculog- 


raphy. In. (i patient the opaque medium 
escaped from the third ventricle to the 


subarachnoid space and into the basal 


cisterns (Fig. 38). This was thought to be 
due to a communication from the posterior 
aspect of the third ventricle via a tumorous 
hstula. Two similar cases were descr: bed bv 
Jennett et als 


eh 


Possible tiny Alling 
ogram, No obvious filling defect 
in the lateral ventric 
re same time. Widening of septum pellucidum due to multiple seedings, 


les have resulted in a biz 
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defect m posterior aspect of the third ventricle, 
:. (C) Three months later, shortly before 


arre appearance. (D) Antero- 


DISCUSSION 

In this series we found plain roentgenog- 
raphy of little diagnostic value. There w: S, 
however, in 1 case definite evidence of 
alsed intracranial pressure (Case 1 2). The 
presence and the appearance of the pineal 
caleification except in 1 case was of no real 
assistance in diagnosis. We consider that 
some authors have overemphasized the 
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Fic. 7. Suprasellar mass. The pineal gland was of 
normal size, but was largely replaced by atypical 
teratoma; the suprasellar mass is thus regarded as 
a secondary tumor. The nature of the suprasellar 
mass was not appreciated until g days after micro- 
scopic examination. Death occurred some 9 days 
after biopsy of the suprasellar mass from menin- 
gitis (fungus infection). 


value and accuracy of plain film roentgeno- 
graphic diagnosis. Abnormal lucency in the 
pineal region has been noted by Camp! in 
a teratomatous tumor and this observation 
has been quoted by other authors. It was 
not present in any of our cases and Judging 
from the literature, it would appear to be 
extremelv rare. 


SPECIAL INVESTIGATIONS 


In this series of 12 patients pneumo- 
encephalography was the initial major m- 
vestigation in 9 cases and, provided there 
is no relative contraindication, we consider 
this the procedure of choice. It may be the 
only satisfactory method of demonstrating 
the occasional suprasellar ectopic or sec- 
ondary mass (Fig. 7). In recent years we 
have performed carotid angiography prior 
to the air studies. This has mainly been of 
value in assessing the size of the lateral 
ventricles. In no case did we demonstrate 
any pathologic feeding vessels or local dis- 
placement of deep veins. 

Pneumoventriculography was used in the 
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first instance in 2 cases, but wa 
performed to elicit additional infor 
following the pneumoericephalo 
Jennett e a£? emphasize the: value 


the safety of introducing through à. small | 


frontal burr hole 1.5 ml. of Myodil com- 
bined with a small "bubble" of air to indi- 
cate the size of the lateral ventricles. This 
volume does not tend to upset the intra- 
cranial cerebrospinal dynamic stater They 


" E PoR p vd dus : wet 
tive contrast ventriculography. They stress ~ 


also stress the importance of delayed Hexe 


roentgenograms up to 24..hours.in ` the 
demonstration of the aqueduct in those 
cases in which there was obstruction in the 
early roentgenograms. They showed opaque 
medium entering the substance of the tu- 
mor in some of these delayed feentgeno: 
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grams. Positive contrast. has the additional , 7. 


advantage in demonstrating tumorous fis: . 
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tulae (Case 32). E^ SEM 


d MP ED ^ 
It is probably'still too early toa 


value and reliability of.this method of ing E 
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PRECOCIOUS PUBERTY |... 


. 4 i^. * M ars e * E + 
In our series only I patient showed evi- . 





dence of abnormally rapid maturatiom He ` 


was aged 16 years, but had a bone age of 18 
years according to the Atlas of Greulich 
and Pyle.t His height was 6 feet 5 inches 
(195.6 cm.) which was greatly in excess of 
other members of his family. It has been 
recently shown that a hormone, melatonin, 
produced in the pineal gland inhibits sexual 
maturation in rats. This supports the hy- 
pothesis that precocious puberty develops 
because the tumor damaged pineal gland 
fails to release the inhibitory hormone.” 


SURGERY 


Seven tumors of the pineal region were 
removed, 6 of them were resected by a 
modification of Poppen's technique. The 
surgical approach is through a right occipi- 





tal osteoplastic Aap based on the suboccipi- 
tal “muscles and crossing the midline 
lightly. The sagittal and transverse sinuses 
“are exposed and the dura is opened widely 
|. to be reflected on the transverse sinus. Ab- 
sence-of any major draining veins in the 
region facilitates elevation of the occipital 
pole after drainage of the lateral ventricle. 
_ The tentorium cerebelli is split from just 
, anterior to the transverse sinus to its free 
7* edge-near the falx. The posterior cerebral 
C^ artery is retracted laterally with the oc- 
cipital lobe and-the trochlear nerve is pre- 
served - carefully. The vein of Galen ‘s 
identified at'its entry to the straight sinus 
and traced forward to identify its right- 
ae «sided branches. The tumor is then removed 
XS is “piecemeal from below the vein, the left 
£7 brafiches being identified and preserved as 
= they are encountered. 
zs At the conclusion of operation, the back 
"a E. vend. of the third ventricle is widely open so 
-y that subsequent ventriculography will not 
«display its posterior end, since gas or opaque 
| médium. escapes freely into the cisterna 
x^ Awena magna cerebri. The experience with 
Us “this series suggests that the approach de- 
* «^ scribed 4 gives. ‘good access with low morbid- 
ity 

Cénser vative treatment has been ad. 
vocated by most authorities; z.e., relief of 
raised intracranial pressure by ventriculo- 
cisternostomy (Torkildsen) or ventriculo- 
atrial shunt followed by radiotherapy. 
Surgical excision has been associated With d 
high morbidity and mortality. 

A recent report by Stein” describes a 
similar number of successful operations to 
Jamieson's (6 cases) using an infra- 
tentorial approach. With such low morbid- 
ity as Jamieson’ and Stein"? have obtai ned, 
the conservative stand taken by so many 

clinicians should be reconsidered. 
















SUMMARY 


The roentgenologic features of pineal 
tumors are very incompletely described in 
the current textbooks of radiology. 


P. A. Tod, A. J. Porter and K. G. Jamieson 


JANUARY, 1974 

Our series of 12 cases demonstrates a 
number of features which are not at all 
well known. 

The incidence of calcification detectable 
roentgenologically appears to have been 
greatly exaggerated in the literature. 

All 12 of our cases were histologically 
P roven., 

P. A. Tod, M.B.B.S. 
Department of Radiologv 
En 


131 Wickham Terrace 
Brisbane, Australia 4000 
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INTRAVENTRICULAR MENINGIOMAS OF 
FOURTH VENTRICLE* o 


By JESUS RODRIGUEZ-CARBAJAL, M.D.,t and ENRIQUE. PALACIOS, MD ~ 


MEXICO CITY, MEXICO AND MAYWOOD, ILLINOIS 


NTRAVENTRICULAR | meningiomas 
reported in the literature are few, par- 
ticularly those occurring within the fourth 
ventricle. To our knowledge, only 10 cases 
of intraventricular meningioma of the 
fourth ventricle have appeared in the liter- 
ature. 

This paper presents the clinical and 
roentgenographic findings of 2 additional 
interesting cases of this type of tumor in- 
volving the fourth ventricle. 

The first report of fourth ventricle 
meningioma successfully removed was by 
Sachs? in 1938. The tumor appeared to be 
arising from choroid tissue and weighed 
27 gm. The second case was reported by 
Abbott and Courville! in a 15 year old girl 
who died & years after tumor removal. At 
autopsy, a recurrent fourth ventricle men- 
ingioma was found to be extending into the 
third and lateral ventricles. Petit-Dutaillis 
and Daum’ reported a meningioma of the 
fourth ventricle in a 34 year old woman. 
Vogel and Stevenson" described a meningo- 
thelial meningioma of the fourth ventricle. 
An interesting case of a post thyroidectomy 
fatality due to a silent fibroblastic menin- 
gioma of the fourth ventricle in a 41 year 
old patient was reported by Haas and 
Ritter? Two more cases were reported by 
Zuleta and Londono,” one case in an 8 
year old and the second in a 13 year old. 
Schaerer and Woolsey’ reviewed the litera- 
ture and added 1 case of their own. Abra- 
ham and Chandy? reported a case of a 
fourth ventricle meningioma without dural 
invasion. Chaffee and Donaghy, in the 
same year, reported another case in a 
woman 38 years of age. Since then, there 
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have been no other published cases of 
fourth ventricle meningioma, which con- 
firms the rarity of these tumors. — 
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REPORT OF CASES ^. ' 


Case 1. A 32 year old woman was admitted 
because of an 8 month history: of headaches, 
vomiting, decreased visual acuity, occasional. 
diplopia, right hemiparesis and -gat disturb- 


ances. Physical examination showed bilateral., A 
papilledema, horizontal and vertical nystags c7 77 - 


mus, right hemiparesis, decreased sensitivity) X x 
on the right half of the face and body, and bi~ LOW hs 
lateral dysmetria. — ELI E a 

A left common carotid: angiogram showed, ^^ +’ 
hydrocephalus. Ventriculography demonstrated <. 
a pronounced symmetric. hydrocephalus and. 
kinking with forward displacement cf the aque. ^ 
duct of Sylvius by a large well, defined intta: 
ventricular mass in the fourth ventricle: (Fig 
127 and B) s. DNE fus e. 

Left selective vertebral angiography res ” 
vealed that the left posterior inferior cerebellar 
artery was markedly hypertrophied and d 
placed to the left by the intraventricular’mass, 
which seemed to be supplied mainly by. the 
choroidal branches (Fig. 2, 4 and B). Abnor- 
mal vessels and tumor stain were seen during 
the capillary and venous phases (Fig. 3, 4 and 
B). With these findings, an intraventricular 
meningioma was strongly considered. 

A suboccipital craniectomy was performed 
revealing a mass occupying the interior of the 
fourth ventricle displacing the vermis and the 
cerebellar hemispheres posteriorly. The tumor 
was grayish, encapsulated, firm and attached 
to the choroid plexus of the fourth ventricle. 
Complete resection. of the mass was accom- 
plished, which, pathologically, was a me- 
ningothelial meningioma measuring 5X4X4 
cm. and weighing 47 gm. It appeared to be 
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hic. 2. Case 1. G4) Anteroposterior and (B) late 
onstrating marked hypertrophy and lateral 
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tary of multiple psychiatric admissions. an 
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up tc. 1. Case r (4) Anteroposterior and (B) ateral ventriculograms, revealing an intraventricular mass in 
! the fourth ventricle, producing obstructing hydrocephalus. 


experienced progressive difficulty in gait and 
speech. Physical examination revealed a pro- 
found dysmetria and incoordination of the 
upper and lower extremities. There was vertical 
scanning speech 


and horizontal nystagmus, 
and marked bilateral papilledema. 
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rtebral arteriograms in early arterial phase dem- 


lisplacement of the left posterior inferior cerebellar artery, 


which appears to be supplying the intraventricular tumor. 
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NE ud 
Fic. 3. Case L (4) Anteroposterior and (B) lateral projections in late arterial phase revealing a tumor blush : 
of the intraventricular meningioma in the fourth ventricle. | E D 
Skull roentgenograms revealed marked ero- circumscribed abnormal concentration of iso. |. 
sion of the dorsum of the sella turcica, indi- tope in the midline of the posterior fossa (Fig. © =" 
- cating long standing increased intracranial 4, Æ and B). Carotid arteriography demon- ^" 
pressure. Brain scanning revealed a large well strated mar ced symmetrichydrocephalus.Selecz; |, 5 
e ea” n^ = 
& * $ ME. 
e à 4 
E ; 
X. t 2 Y 5 
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Fic. 4. Case n. (4) Posterior and (B) lateral isotope brain scans demonstrating a large lesion in the area 
of the fourth ventricie. T 
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BOUOMS G. 5. fioe : n. ( 4 Anteropeste rior and (4) literal vertebral arteriograms re vealing distortion of the poste- 
s. BOF inferior cerebellar arte ries and evidence of tonsillar herniation. Note the tumor stain in the area of the 


qom AST fourth ventricle. . 


Je 





| n tive: Frebr: | arte nography revealed evidence inferior cerebellar artery (Fig. s, .7 and B). 
*. 5^ oftafsillar herniation ; ae a large vascular mass Ventriculography demonstrated the presence of 
: + in tf area of the fourth ventricle, which ap- a large irregular mass in the fourth ventricle 
i pear ki to be: supplied mainly by the posterior (Fig. 6, 44 and B). 





Fic. 6. Case i. (A). ‘An teroposte rior and (Bj leteral ventriculograms revealing a large intraventricular mass 
exte ending posteriorly and inferiorly into the inferior vermis and medulla oblongata, producing marked 
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The patient underwent a posterior fossa 
exploration, which disclosed a large irregular 
grayish intraventricular mass occupying the 
entire fourth ventricle, extending into the in- 
ferior vermis and medulla oblongata. Only 
partial resection of the tumor was accomplished. 

The partially resected tumor proved to be a 
meningothelial meningioma which appeared 
to be arising from the choroid plexus of the 
fourth ventricle. 


DISCUSSION 


Isotope brain scanning and pneumog- 
raphy demonstrate clearly the size and 
location of intraventricular meningiomas, 
which may be indistinguishable from other 
intraventricular tumors such as ependy mo- 
mas and papillomas of the choroid plexus. 

The angiographic findings in intraven- 
tricular meningiomas of the lateral ven- 
tricles have been well described by several 
authors. 49?! Carotid and selective vertebral 
angiography may demonstrate specific 
blood supply by way of the anterior and 
posterior choroidal arteries and accessory 
meningeal branches. 

Very little has been said in regard to 
angiography in intraventricular menin- 
giomas involving the fourth ventricle, 
which may disclose specific changes in this 
type of tumor. Large meningiomas of the 
fourth ventricle, with extraventricular ex- 
tension, may receive the meningeal supply 
of the posterior fossa and tentorium. In 
tumors confined to the cavity of the fourth 
ventricle, the blood supply is mainly by 
way of the choroidal branches of the, pos- 
terior inferior cerebellar artery, which 
hypertrophies. The characteristic tumor 
blush is also invariably demonstrated. 
These findings were seen in our 2 cases. 


SUMMARY 


the 


Intraventricular meningiomas of 
fourth ventricle are extremely rare. 
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The clinical and roentgenographic: find- 


ings of 2 cases of meningiomas in this rare 


location are presented and discussed. . 


Enrique Palacios, M.D. ; 
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Baleex and Bucy, in 1931, appear to Tase I 


be the fitst to report roentgenogra p h- ROENTGENOGRAPHICALLY VISIBLE CALCIFICATION 
ically visible calcifications in an osteo- COPI AL MENINGIOMA 





NO. of 
Cases 


^&.spintl/tumor on direct roent gen exam- ... 0 0 
ination ewithout lipiodol and erroneously — Bailey and Bucy, 1931? 4 | 
é nsider&t ita -teratoma, although the ac- Rawling, tg 32” 4 I 
: ing’ photomicrographs indicates a Camp ef al » 193 na, 

smatous’ meningioma. One vear cn ect | 

| up et al. illustrated a calcified ^ P 193* 

val endothelioma (menin gioma) at Ormos,igqy® 00000000 j 
h associated erosion of the pedicle — Buchstein, 1941. 04 b Tes 

"hey stated that calcified psam- Dyke (in Elsberg), " 

à ^ are occasionally dense enough i ai 
shadows in the roentgenogram, Gray, 1942 ck 
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showed osseous changes secondary 52 
ae. ae "€ jt 36 : ES 
amor.: To the present, 22 cases of Bull, 1953 Ea 
| tgenographically discernible calcifica- Rogers, 1520 ap A x | 
tions in spinal meningiomas have been re- Shapiro, 1968% | 
ported in addition to the 6 cases reported po en i 
here (Table I). 1-25-10, 12, 14,19, 20, 22, 23, 95 Pear and Boyd, 1973 by F 
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The origin of meningioma from the 
although there is some remaining contro- Total Cases 28 
versy as to whether the tumor arises from DR eR Seius ised Duft iet siia 
the arachnoid endothelium or from its d E NR 
fibrous connective tissue. 512525 Even this 
appears resolved bv recent electron micro. may be pluripotential with both mesen. 
scopié studies which have been interpreted chymal and epithelial properties, 
as indicating that the meningothelial cell The preferential sites of origin of men. 
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the major dural venous sinuses. Within 
the spine, they arise from the cells of the 
spinal arachnoid, usually in the region of 
the villi which lie near a spinal nerve 
root.4152428 Despite the fact that the 
meninges of the cauda equina are similar 
to those elsewhere in the spine, meningioma 
is rare below the conus medullaris and may 
be virtually excluded in the differential 
diagnosis of cauda equina neoplasm.*” 


CLASSIFICATION 


'There is general acceptance of the Bailey 
and Bucy? classification of meningiomas 1n- 
to 9 subgroups; however, the vast majority 
fall into major categories termed menin- 
gotheliomatous, psammomatous and stro- 
mal or fibroblastic by Kernohan and 
Sayre;? endotheliomatous and fibromatous 
by Zulch;?* and meningotheliomatous, tran- 
sitional and fibrous by Rubinstein?! (Table 
i). If the psammomatous type 1$ con- 
sidered a variant of the meningothelioma- 
tous form, more than 95 per cent fall into 
only 2 major subgroups." 

In the tvpical meningioma, the tumor 
cells tend to arrange themselves into 
whorls, the center of which undergoes 
hvaline degeneration and subsequent calci- 
fication to form psammoma bodies. These 
are found predominantly in the cellular 
areas of meningotheliomatous (endothelio- 
matous) and psammomatous (transitional) 
tumors, but also within the interstitial 
parts of the stromal or fibrous forms (Fig. 
1).!8 Additionally, bands of osseous tissue 
form within the latter subgroup and result 
in dendritic and plaque-like ossifications 
(Fig. 2)2°8 The roentgen appearance 
varies depending upon whether it is due to 
myriad small calcifications within psam- 
moma bodies, to irregular bands of ossifica- 
tion or to a combination thereof. 


SPINAL MENINGIOMA 


Psammoma bodies are especially fre- 
quent in spinal meningiomas. Half to 
almost go per cent of the spinal tumors 


Calcifications in Spinal Meningioma ew 5 € 


have psammoma bodies às. contrasted tó *- 


only Ilo per cent of the “intracranial 


form.'8:252425 Indeed, Dockerty, jn a pérs 
sonal communication, implies. that "the, .. 22": 


tending into the marrow spades 
spine, but makes no mention. 
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INCIDENCE AND LOGATION 
bag AE 


Meningiomas comprise *22.5 “to 
cent of all intraspinal tumors. € 























ur). They are only slightly second, on 


fibroma in frequency---and indeed excee 





the latter in 1 series.) Together. t 





benign tumors comprise the:yast i$ j 
of intradural.extramedullary: spinal: neo- 
plasia. No other single tumor varte yi tom- 


prises more than 11.5 per cent. 


Spinal meningiomas show a preponi- ` 
derant occurrence in women to men of 


4:1, as contrasted to those within the 
cranium where this ratio is only 231.” 

No decade is immune, and Cushing and 
Weed's! youngest patient with menin- 
gioma was a 5 year old. child with a spinal 
tumor. The average age is 50 years with 
go per cent of patients older than 35 and 
80 per cent older than 40 years ( Table 
IV) QA 8,27 

The tumor usually arises intradurally 
from the arachnoid villi closely related to 
an emerging nerve,root but, exceptionally, 
it may extend or ven arise extradurally. It 
is generally rourided or oval in shape but 
when it arises from a broad base, it can be 
sessile, rectangular and block-I'ke.™ Oc- 
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CLASSIFICATIONS OF MENINGIOMAS 





| z à EP 
“oe | Rubinstein?! 
1. Mesenchymal | | 
ERU CARE * . i i 
2. Angioblastic | | | 
3. Meningotheliomatous | Nleningotheliomatous | Endotheliomatous | Meningotheliomatous 
v v^ A | Psammomatous ! | Transitional 
x: 4. Psammomatous | | 
.* $. Osteoblastic: | | | 
+ 06. Fibroblastie? | Stromal anc | Fibromatous | Fibrous 
b E en i n ! i H 
: n Ul fibroblastic | 
3. Melanoblastic - | | | 
TU WE. Sarcoma tóu$ . | | i 
$9. Lipemàátoüs | | | 
eed io | i i i 
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. ‘the tumor may form a collar- 
i like mass. around the cord which it rarely 
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D a Front 68 toor per cent of spinal menin- 





"grmds'arse'n the thoracic spine (Table 
lA see They are rare below the level 
~ 9f the cord. 
.- Unlike: neurofibromas, where osseous 
o enges occur in 45 per cent of cases, ero- 
-sión of pedicles, lamina, vertebral bodies 
“and enlargement of foramina is uncommon 
and seen in less than 10 per cent cf in- 
Stances? ^ — 
'. o Gritty foci of calcification are frequently 


* 
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found..in spinal meningiomas due to 
.". psanmenia bodies and also to ossification, 





Fie. 1. Photomicro&rapli: of a spinal meningioma 
from Case vi showing:numerous psammoma bodies 
some with concentric calcific rings and others with 
solid nodules of calcification. These provide the 
source of the fine stippled densities seen on the 
roentgenograms. A fibroblastic component of the 
meningioma is noted at lower right. 





It is this which, when abundant, allows 
for direct roentgenographic visualization. 
Generally this recognition has been rare 
(Antons, 2 per cent; Bull, 3-4 per cent; 
Brown, 4 per cent; Camp, 4.6 per cent;?) 
but with diligence Culver and his col. 
leagues!? detected visible calcification in f 
of 1$ cases (33.3 per cent) (Table vr). 


REPORT OF CASES 


Case 1. SAL. was an 8g vear old widow 
when she was admitted to the neurosurgical 
service of Dr. Charles G. Freed, St. Luke's 
Hospital, Denver, because of increasing cramp- 
ing, weakness and numbness of her right leg. 
She had experienced recent in voluntary jerking 
of the leg and difficulty in initiating urination. 

Neurologic examination demonstrated h yper- 





a ate Y 





Fic. 2. Another area of the same tumor from Case vi 
illustrates 2 sources of opacification. "There is a 
central area with broad lamella of true bone in a 
cee wie Be get : 

fibroblastic” background with a few psammoma 
bodies at the periphery. 





TabLEg IH 


RELATIVE INCIDENCE OF SPINAL MENINGIOMA 





Spinal 44... " 
E "^ Menm- Per 
Tumors . if 
: |, gioma Cent 
Reported * 
Camp, 1938? 167 AS. 2627 
Rasmussen ef a/., 19407 ££7 r40 -25 
Elsberg, 1941" 275 7. 265 
Wolf, 19417 253 $7 22.5 
Culver et al., 1949!" 54 Ic — 28 
Kernohan and Sayre, 1952? 979 254 25.9 
Rogers, 1955” 89 20. 2 
Zulch, 1905% 888 384 42 
Long, 196815 250 35 . AS 
Total 3:512 923 26.3 





* High incidence of metastatic tumors (32 per cent). 


active biceps, radial, wrist extensor and wrist 
flexor reflexes more on the right. The abdominal 
reflexes were absent. Knee and ankle reflexes 
were also hyperactive. Plantar response was 
extensor and there was bilateral spastic para- 
paresis, worse on the left. 

Roentgenographic examination revealed a 
homogeneous block-like calcific density UR 
the spinal canal at C-7 (Fig. 3, 4 and B). ' 
diagnosis of spinal meningioma was aie 

At surgery a hard 3X1.5X1.2 cm. intra- 
dural tumor was removed. Microscopic exami- 
nation revealed a poorly cellular eosinophilic 
stroma through which large numbers of calci- 
fied psammoma bodies were scattered. There 
were occasional narrow columns of ovoid 
or spindle shaped cells indicative of meningo- 


TaBe V 


LOCATION OF SPINAL MENINGIOMAS 


à i . 
Calcifications in Spinal Meningioma 
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Tasrg IV Du NM M 
AGE INCIDENCE E 
Ee ene, EUHTCHOHDON UMEN MAUI, AS etm a 
Wolf, 19417? 8o per. cent over 4o. yea Oo 
Brown, 1942! Average age $T years., i 
Bull, 1953° Average age $0: "fxjears, 
go per cent ove 3135 
years, nó | age immune, 





thelial cells. The final diagnosis was psam- 
momatous meningioma of the spinal canal. | 





Case ut. B.J. was a 50 year old: awhite woman 
when she was admitted to the heürasurgical - 
service of Dr. Guy L. Odom, Duke University: i 
Medical Center, Durham, : ron because of à | 
vear history of. progressively decreasing séhiga- 
tion and motor function of her right. hands, 
eventually involving both lower extremities 
and the left arm. She also ‘complained : o£. 
occipital and cervical headaches, and.neck dis * 
comfort. There. was a sensation of. penes ss i. 
















gait impairment. Xil s 

Motor examination showed o sof 
right biceps, triceps and questionable mild Teg.’ 
weakness. Sensory examination indicated. pin- J J 
prick and light touch to be intact but there Was. us 
some loss of position sense in the lower €x- 
tremities and two-point discrimination {was =“, , 
markedly decreased in the right, upper TEX 
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V ses 


tremity and : slightly decreased 1 mn die eft upper 
extremity. obi 0s 





laterally. ; Le 
Roentgenograms of the cervical spine 
vealed no bone abnormality, but there was an 








Rasmussen e/ al., 1940?! | 23 | 16.5 
Elsberg, 1941" | too | 14 
Wolf, 1941? | 16 28 
Brown, 1942! | 24 ; 18 
Bull, 1953" | f | 8.5 
Total Tumors 459 78 | 16.9 


* Extrapolated. 
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irregù lak" nonhomogeneous intraspinal calcifi- 
catión at Cx 52 (Fig. 4.2). Cervical my D. a 
demonstri ated an elongated intradural detect at 
that. level corresponding to the calcification 
(Fig. 4, B and C). A right retrograde brachial 
arteriogram demonstrated a tumor stain 
corresponding to the intraspinal calcification 
and the preoperative diagnosis of meningioma 
was made 

Following cervical laminectomy, 
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3. Case r; CA ahd 1 B) The lower cervical spinal canal contains a dense, homogeneous opacification due to 
innumerable calcified psammoma bodies in a spinal meningioma at i «ix, 


in an 89 vear old woman. 


an extramedullary-intradural tumor was carried 
out. The Vries examination indicated the 
tissue to consist of whorls of polyhedral cells 
with a moderate number of psammoma bodies 
in the noncalciBed portions of the specimen. 
Fibrovascular tissue was admixed in approxi- 
mately ec pui al proportions and the tumor was a 
mixed meningioma, 


CASK H.IL.R. was a $9 year old woman 
when she was admitted to the neurosurgical 
service of Dr. Homer G. MeClintock, Presby- 
terian Medical Center, Denver, because of pro- 
gressive “heaviness” of both feet for the past 
2 vears. She had fallen several times. 

Neurologic examination disclosed bilateral 
hip flexor weakness. The reflexes were increased 
in the legs with a few beats of ankle clonus and 
bilateral extensor plantar responses, Vibration 
sense was markedly decreased in both legs and 
there was sensory loss from L-s through all 
sacral segments on the left. "here was no spinal 
tenderness. 














Fic. 4. Case mn. (A) Irregular flocculent calcifica- 
tions incompletely fill a mass extending from 
beneath the foramen magnum to the upper mar- 
gin of the lamina of C-2. (B and C) M velography 
reveals that the calcification is within à tongue- 
shaped extramedullary tumor which the con- 
trast medium incompletely envelops. This cer- 
vical meningioma also showed a tumor stain vig 
right retrograde brachial arteriography (Cour- 
tesy Dr. Guy L. Odom.) 


Spinal roentgenograms revealed a c: icthed 
intraspinal mass at T-10. This was enhanced 
by laminagraphy (Fig. 5, 4-0). Mvelography 
disclosed evidence of almost complete block at 
that location. 

Laminectomy was performed at T-10, 11 and 
and an intradural tumor the size of a small 
grape was located anterior to the cord. There 
was initial difficulty in removing the lesion be- 
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ed 
but total removal was accomplished. 
opic examination demonst ated dis- 
torted spindle cells with interspersed structures 
containing concentric’ calcification. ln some 
areas the spindle-shaped cells arranged them- 
selves in a stratified fashion but in other areas 
whorls were formed. The histologic diagnosis 
was psammomatous meningioma. 


cause it was calcined and could not be remov 
piecemeal, 
Tierosc 
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ic. 5. Case iir. G4- C) Fine homoge- 
neous calcification within an al- 
mond shaped spinal meningioma at 
T-10 in a sy vear old woman. No 
osseous changes are discernible. 
There is a block at myelography 
where the contrast medium incom- 
pletely engulfs the intradural tu- 
mor. 
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Caseg iv. M.Q. was a 78 year old woman 
when she was admitted to the neurosurgical 
service of Dr. William Bryans, St. Anthony's 
Hospital, Denver, complaining of loss of bal- 
ance with progressive gait disturbance for at 
least 10 years. She had recently been unable to 
get out of a wheelchair without help and for the 
past 3 weeks had been unable to turn herself in 
bed. 

Roentgenographic examination of the spine 
disclosed a calcified mass within the spinal 
canal at D 12-L 1 (Fig. 6, 4-C). Myelography 
revealed a complete block at the lower level of 
the calcification (Fig. 6D). The preoperative 
diagnosis of meningioma was made. 

Laminectomy was performed with removal 
of the tumor, and a tissue diagnosis of intra- 
spinal meningioma containing innumerable 
calcified psammoma bodies was made. 

Two weeks after surgery the patient sud- 
denly expired of massive pulmonary thrombo- 
embolism. No residual tumor was found at 
necropsy. 


Case v. L.S. was an 81 year old widow when 
she was admitted to the neurosurgical service of 
Dr. Lewis M. Helfer, Santa Rosa Medical 
Center, San Antonio, Texas, because of pro- 
gressive weakness of her legs, spasm and pain 
in her legs, and pain in the middle of the back. 
Onset began about 20 years ago. F ifteen years 
previously the patient had fallen and fractured 
her hip but had refused neurologic and neuro- 
surgical evaluation at the time she was hos- 
pitalized for the fractured hip. 

Chiropractic attention was sought at § year 
intervals without avail. Recently her legs had 
became progressively weaker and bladder and 
bowel function uncontrollable. She was recently 
seen again by a chiropractor who took roent- 
genograms of her spine which demonstrated an 
intraspinal calcification; he referred her for 
neurosurgical attention. 

Physical examination revealed that the pa- 
tient walked on a wide base and was unable to 
walk on her toes, heels or in tandem. The Rom- 
berg test was positive. There was decreased 
vibratory appreciation in the lower extremities, 
more on the left. Pain was intact but position 
sense impaired, 

Roentgenographic examination revealed a 
calcified tumor within the spinal canal which 
eroded and widened the pedicles at T-12 and 
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L-1 and produced posterior. scalloping of the. 
vertebral bodies at that levek(Fig, 7, 4C): ., 
When the dura was opened ‘at. stirgery, it was. d. 
found that the tumor had eroded the dura Ans- 


teriorly on the right and portions of thé né 
roots were exposed within the spinal canal. pe 
Microscopic examination of the excised speci- 
men revealed many psammoma bodies resulting 
in fraying of the soft tissue components which s.. 
included meningotheliomateus and fibroblastic ^ 
cells. These tended to be arrahged,in clusters — | 
and had a whorled pattern. Afteét«decalcifica- ` 
tion, the psanimoma. bodies were found to beso 
closely packed that the gross fissue had a bong: 





consistency. Final diagnosis was:merfi ngioma. 
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Case vi. K.S. was a 61 year old woman when. 
she was admitted to the neurosurgical service 4° s 
of Dr. Harry R. Boyd, Porter M enverial Hogpi- E 
tal, Denver, with a chief complaint oF wea ress iC 
of her left leg. There had been increasing los: f 
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bowel and bladder control in the past 3 months. mci 
Physical ; examination: disclosed unsteady: 
g s x we DX 4 "2 aem Pune 





gait, negative Romberg test, absent, abdomt ar Ne 


reflexes, flexor. plantar respon se bilaterally; 
partial sensory ljss of the left leg to T-1o0/4 S Bs 


ET . XN Ses 
At myelography an intradural.extramedul- * ° 
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lary tumor displaced the cord from left to niglit Sg 
at T-3 and, because of its location and thè pas ^ 55 
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tient's age and sex, a preoperative diagnosis Of 26 cs 


meningioma was suggested.. Retrospective re., 
view of the preliminary roentgenograms ire- ^ 
vealed an ill-defined oval Area ofi 


mc 







density. corresponding to the tuing B. of dir 
and B). EX TENET 
1I1xX125! 


At surgery a very firm, gritty 1.75 


cm. tumor was. found adherent ‘to the inner ^ 
aspect of the dura at T-3 causing matked dis- ' 
tortion of the spinal cord. Microscopic examina- 
tion revealed a. meningioma with numerous 
psammoma bodies, additionally it was com- 
posed of branching osseous trabeculae set in a 
dense stroma. Mature bone was present (Fig. 
1 and 2). po 
ROENTGEN FINDINGS | 
Roentgenographic features of intraspinal 
neoplasm are well known and include: (1) 
erosion or destruction of the vertebral 
pedicles; (2) increased interpedicular dis- 
tance; (3) erosion and widening of the 
intervertebral foramina; (4) posterior scal- 
loping of the vertebral bodies; ( €) osteolysis 
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or osteosclerosis; (6) kvphosis and/or 
scoliosis; (7) dysraphic changes which may 
occur in ‘congenital tumors such as lipomas 
and epidermoid or dermoid inclusion cysts, 
and (8) calcification within the tumor, the 
least common sign but virtually pathog- 
nomonic of spinal meningioma (Table vi). 

In the large, longstanding tumors re- 
ported here, virtually the entire extent of 
the meningioma was homogeneously out- 
lined due to the calcihed psammoma bodies 
which resulted in a rock-like consistency 
to the neoplasm (Fig. 3; 5; 6; and 3). 

In Case i1, the calcification was Hoccu- 
lent and did not completely outline the 
tumor (Fig. 4), while the opacity of the 
meningioma at T-3 in Case vi was itl- 
defined and less homogeneous due to 
ossification as well as calcification. The 
mass presented as an area of increased 
sclerosis best seen retrospectively (Fig. 8, /7 
and B). 

Two of the 6 cases exhibited pedicle 
erosion as an additional (and unnecessary) 
clue to the site of the tumor, and there was 
posterior scalloping of 2 adjacent vertebral 
bodies in one (Fig. 6, 4-D; and 7, .7-C). 

The reasons for failure of recognition 
of calcification within spinal meningiomas 
have already been pointed out by Gray" 
and Culver ef a/.'° Most frequently the 

calcification is simply not sufficient to be 
roentgenographically identifiable, even 
with optimal technique; or it may be ob- 
scured by the dense ver tebral body on the 
anteroposterior roentgenogram and the 
arch of the ribs on the lateral roentgeno- 


Tage VH 


PLAIN FILM ROENTGENOGRAPHIC FINDINGS 
IN SPINAL CORD TUMORS 





I 


J Erosion or destruction of vertebral pedicles 

_ Increased interpedicular distance 

— Erosion and widening of intervertebral foramina 
_ Posterior scalloping of vertebral bodies 

. Osteolysis or osteosclerosis 

. Kyphosis and/or scoliosis 

. Dysraphic changes in congenit tal tumors 

. Calcification 
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PE incre nate Brace 
perusal of the OD usi : 
contribute to failure of visualization. Ape” 
preciation of the possibility of calcification: - | 
within spinal meningioma. will undoubtedly ` 
increase the likelihood of its detection, pats 
ticularly by laminagraphic. study ‘of areas 
of clinical suspicion. This. technique "will. 
also enhance detection of extruded thoracic B 
intervertebral disks. ^ 73$ "7 € Ex 
Definitive localization, can then, be e 
tablished bv mv elography." . ue m 






^ 
M. 
woe 


DIFFE ERENTIAL DIAGNOSIS 
TAS 


Calcified fragments of disk, matérial h : 


been found in the spmal catial sonda 
to extruded thoracic disks . ri.6 perse BI e 
of cases seen bv Baker: and hisecolle = 


and in 20 per cent of those seen: Dhom-^.- 


son." The. former not&d: thal Ver 
their cases were diagnosed" as menthe 
preoperatively. In general, however: 
tvpe of calcification 18- "associate. v | 
calcification .of the nueleuis pulpos 
the contiguous space, with dis] kr Í 
ing, osteopliv tic spurring: and, occasio yall 
with scoliosis. This. 
laminagraphy (Fig. 9; A and Bi 
Except for meningiomà- and: xt 1 
disk, calcification within the spi inal. canal 
is only rarely attributable to other | causes. ` = 
Rawling's. purported case of teratoma was 
actually a psammomatous meningioma.” 
One of Gray's 3 calcified intraspinal masses 
was found to be intramedullary at surgery 
and was not removed. It was only surmise 
by the author and his neurosurgical asso- 
ciate that this was a hemangioblastoma or 
a very vascular oligodendrogliom: an 
Similarly, a recent case of intraspinal 
calcification seen at Denver General Hos- 
pital was devoid of any histologic features 
with which to establish a definitive diag- 
nosis, even though the neurosurgeon be- 
lieved it to be a calcified subdural hema- 
toma. Unlike the stippled or trabecular 
calcifications within meningioma, the ap- 
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bic. 7. Case v. G£-C) A huge lobulated and 
homogeneously calcified meningioma fill: 


C 1 

the spinal canal at ‘I-12, L-i and extends to 
1 
i 





T$ 
the upper margin of L-i. It erodes the ped- 
icles of the adjacent vertebra and causes pos- 
terior scalloping of their bodies. The patient 
was an 51 vear old woman with symptoms 
of 20 years’ duration (Courtesy of Dr, 
Lewis Helfer.) 


Jaxcary, tors 





Vic, 8. Case vr. (4 and B) An ill-defined area of increased density is seen just medial.to the left pedicle 
of 'T-3 in a 61 year old woman. It corresponds to the intradural-extramedu | 
places the spinal cord at myelography as well as to the roentgenogr 
The opacification relates to the histologic features of both psammomatous calcification and bone trabecula-.... 
tion seen on the photomicrographs in Figures 1 and 2. x 2 


pearance is that of a calcific shell (Fig. 10, 
A and B). 

Seemingly normal proliferations of arach- 
noid with a tendency to whorl formation ts 
not uncommon in both man and animal. 
This mav be followed by hyahne degen- 
eration and calcification in the form of 
psammoma bodies. Formation of true 
bone also occurs in the arachnoid and 1s 
apparently due to a similar phenomenon 
and accounts for the calcific and ossific 
plaques found within the cranial and 
spinal meninges." 

Psammoma bodies are not limited to 
meningiomas but are also found in papil- 
lary carcinomas of the thyroid, serous 
papillary tumors of the ovary, mesonephric 
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carcinomas of the cervix and ovary, arid in 
primary peritoneal mesotheliomás. This i$- 


of significance in the roentgenographic 
diagnosis of tumors of the neck and ab- 
domen. 


SUMMARY 


Twentv-two prior cases of roentgeno- 
graphically discernible calcifications in 
spinal meningioma have been reported 
since 1931, in addition to 6 cases presented 
here. 

Spinal meningiomas arise from the cells 
of the spinal arachnoid villi. Psammoma 
bodies are especially frequent in the spinal 
variety, but bands of osseous tissue may 
also occur and the roentgen appearance 
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llary ovàl. tumor which dis- ~ Pra 
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luc. 10. G4 and B) Roentgenograms of a 22 year old woman who has been paraplegic since age 


i 
«as found surrounded by blood. The patient experienced a 
lust prior to these roen tgenograms which show a lobulated shell 
At surgery fresh and old blood surrounded the caleifie: l 


I 


at which time an intramedullary "tumor 

second spinal subarachnoid hemorrhage | 

of calcium at T-12 
f 


revealed recent ani 


34 months 








| mass. Histologic examination 
l old blood clots but the calcification was devoid of histologic features. 
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results from myriad small calcifications 
within the psammoma bodies from ir- 
regular plaques of ossification or from a 
combination of these. 

Meningiomas comprise 22.5 to 32 per 
cent of all intraspinal tumors and occur 
most commonly in the thoracic spine. 
There is a preponderant occurrence in 
women with an average age of $0 years. 
Roentgenographically recognizable calerf- 
cations have been reported in from 2 to 
33.3 per cent of spinal meningiomas. 


Bert Lincoln Pear, M.D. 
Porter Memorial Hospital 
2525 South Downing 
Denver, Colorado 80210 
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| PROLACTIN-SECRETING PITUITARY 
MICROADENOMAS* 








P | ROENTGENOLOGIC DIAGNOSIS 
D et Jo TRAN To V ETIN, MD: F.R.C.P.(C.), and TUDOR J. SUTTON, M.D. 
i - EE MONTREAL, P. Q., CANADA 
ALL patients with amenorrhea-galac- transsphenoidal open surgery of the sella 





- 4 A torrhea not demonstrating sellas en- 
E + laigement haye been arbitrarily considered 
in the pasttas not having a pi ituitary 
adenoma. Nuimerous other conditions were 
then incriminated as being responsib e for 
the; 
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go. re álactinemia, Our purpose is to oe 
.5.- v strate th até patients with normal sized 
4M “a selle. can -harbor a pituitary prolactin- 
: "E^ get] Sting microadenoma evidenced only by 
21^ agis Ste ‘roentgenologic ii findings. 
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a: “puting the past 2 2 years all outpa-ients 
egt presenting "t our Fertility: Clinic. with 





amenorrhea: and galac torrhea’ have had 
radioimmunoassay serum prolactin dosages 
by doctor’ H. Friesen? and radiologic 
evaluation comprised: of plain. roentzeno- 
grams of the skull and tomographic sections 
of the sella turcica. Six sections at 3 mm. 
intervals are obtained in the anteropos- 
terior and lateral projections with a hypo- 


cycloidal movement (Fig. 1, 4-D; aad 2, 
A-D). In certain instances, additional 


tomograms are obtained in the basal pro- 
jection allowing for better assessment of the 
anterior wall of the sella. 

To this date, 20 patients showing the 
twin criteria of increased serum pro.actin 
and sellar modifications suggesting the 
presence of a pituitary tumor have had 


b 


© 
b 


clinical manifestations. This conf. asing 


* From the Department of Neuroradiology, Hépital Notre-Dame, and the Université de Montréal, 


46 


with optic microscopic exploration carried 


out by Dr. J. Hardv.* 


RESULTS 


In all cases without exception a pituitary 
tumor was found. The sella was of normal 
size* in 14 of these patients; their roent- 
genologic, biologic and surgical profiles are 
presented in Figures 3 3 to 1 5. The remaining 
6 patients had earned sellae and their 
findings are summarized in Table 1. 


DISCUSSION 


Amenorrhea-galactorrhea in the presence 
of a pituitary tumor is a known oc currence, 
and krestin? was among the first to de- 
scribe this entity (1932) and invoke a 
possible hormonal role either inseparably 
vested with the growth hormone or due 
to a separate “mammary hormone." 

Forbes? and her co-workers later reported 
à series of 15 nonacromegalic patients with 
amenorrhea and galactorrhea of whom 8 
had pituitary tumors as evidenced by en- 
larged sellae and proven $i biopsy to be 

chromophobe adenomas in 3. She made no 
comment as to the presence of à pituitary 
adenoma in the 7 remaining patients with 
normal sized sellae, but suggested the pos- 
sibility of a "pituitary dysfunction." 

Numerous reports of amenorrhea with 
galactorrhea oc curring in patients with 
enlarged sellae have been published 
since. 4,7,9,11, as 15,17,19 

Of particular Adios Is the report of 
Young ef al? of 2 patients sequentially 


“Normal measurements of the sella are 16 mm. m 
length, and 13 mm. maximum height with the tot 
exceeding 130 sq. mm. 


aximum 
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TABLE I 


PATIENTS WITH AMENORRHEA-GALACTORRHEA SYNDROME AND ENLARGED SÉLLAE." : 


— ——— rage in "— — 


a a aa m y 









15. Pd. 25 years | Large sella (20X20 mm.) | PRL: ii ng, a 

16. A.P., 29 years | Asymmetrically enlarged sella (17 14 mm. | PRE: oe chromophobe adénoma | 
7. J.M.,27 years Asymmetrically enlarged sella (20X24 mm. | | PRL:620ng; chromophobe adenoma > > 
r8. ZN., 47 years | Asymmetrically enlarged sella (20X15 mm.) | | PRL: f ng, chromophobe adénoma l 
ig. J-E., 47 years Enlarged sella (19X t9 mm.) : PRIL 315 ng, chromophobe adenoma  .. 
2604. Ui, pigeons ' Sella slightly enlarged (17X10 mm.) L PRE: tos ng, craniopharyngioma - 

PRI.= serum prolactin hormone. . | e m * g , s 3 
evolving through the 3 syndromes of Chiari- pituitary tumor should be $ dspévted ' even - 
Frommel;? Ahumada-Argonz-Del Castillo with a radiographically “normal sella 
and For bes-A lbright each syndrome ap- turcica.” * | : 
pearing thereby as a disease of common [t has been shown that multiple megha- . ^» 


etiology at a different progressive stage. nisms may influence the. normal. Ry po- M 
Thev postulated that in specific cases a thalamic- hypop! hvseal relationship, and Am 





Fic. 1. (4- D) [proved demonstration of the outline of the sella turcica by lateral tomographic sections 
from right to left. (Z) 6.7 cm.; (B) 7.0 em.; (C) 7.3 em. ; (D) 7.6 cm. i 
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ofthe floor of the sella turcica. 
y the posterior: clinoids. (ae emt 
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si 


organic ^or. functional severance of the 
hypothalaniie- -pituitary | connection leads 
to hyposecretion of “folliculin stimulz ting 
hormone and' luteinizihg hormone, and 
hypersecretion of prolactin." Receatly, 
surgical hypophyseal stalk section has 
been demonstrated to be associated with 
increased prolactin secretion.'^ 

It is evident that the presence of various 
tumors in the hypothalamic-hypophvseal 
area interferes with the normal inhibrtory 
influence exerted by specific hypothalamic 
centers over the secretion of ae by 
the pituitary.? However, this disruption 
of the normal hypothalamic- hypophys eal 
axis is not the only explanation for in- 
creased prolactin secretion, since pituitary 


a. 


and Tudor J. Sutton Jasi-a iu dug 


Anteroposte rior tomograms exte nding from the anterfor 
CB) 16.9 cm.; (C) 


POMC (D £6. ci 
prolactin-secreting du eue have been 
demonstrated pathologically." These are 
found in the lateral wings of the pituitary 
gland where prolactin cells are normally 
clustered." 

In view of these considerations, one may 
establish 2 types of mechanisms o hvper- 
prolactinemia: (A) a primary tvpe from 


hv persecreting prolactin cell adenomas of 


the pituitary, or from ectopic prolactin 
secretion; and (B) a secondary type from 
interference with the hypothalamic axis 
The duality of eres is reflected in 
our series. This simple classification could 
replace the multiple confusing eponvms 
presentlv used. 

Our interest has 


mainly been. concen- 
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Fic. 3. (A-D) R.D., 24 years old. G4) Anteroposterior tomogram with localized plist 
B) Lateral projection with double floor and thin outer contour. (C) Lateral tomogram 
with inferior bulging. (D) Normal outline of the left hemisella. — : 
aos (prolactin hormone): 80 nanograms (ng). Surgery: § mn 


moved from surface of right pituitary wing. i 
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trated on patients with normal sized sellae. graphie study in thesé; p: 
In these cases, a prolactin-secreting micro- diagnosis of microadenom 
adenoma must be suspected before incrimi- 1t the lesion has grown. to at least 5 mm: in; ^. s 
nating the multiple other etiologies listed size (but less than. Io mm.). At this stage E. 


in the literature? Hvpocycloidal tomo- the sella is still of normal. size but subtle VAY 


ai 
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ANE: 
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Fic. 4. (4 and B) H.F., 27 years old. G4) An teroposterior tomogram showing discrete blistering of right foor. . 
(B) Lateral tomogram shows normal sella. 
PRL: 100 ng. Surgery: 4 mm. intrapituitary microadenoma, right wing. 
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(B) Lat- 
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4) Anteroposterior tomogram show; ing PIN of left floor. 
bulging on left sk 
reddish intrapituitary prolactin 





cell adenoma, left 


Fió. i (A and B) H.R., 31 years old. ( 
eral tomogram e distinct anteroinferior 


n PRL 10$ ng. Surgery: selec tive removal of C mm. 


^. wing; cónfirmed by electronic microscope. 








calized bulging of left foor. 


uo a FIG. 6. (A and B) D.G., 29 vears old. (44) Anteroposterior tomogram showing | 
PLC (B) Lateral tomogram dees Cate depression of left hemisella. 
; ng. Surgery: y mm. prolactin cell adenoma selectively removed from left pituitary wing 
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firmed bs Pre microscope. 
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g depressed left floor. 
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(1) Antercposterior tomogram s showing 
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: Fic. 7. C4 and B) N.F., 28 years old. ( 
tomogram confirming ballooning of left hemisella 
6 mm. microadenoma, left pituitary wing. 


PRL: 6o ng. Sings rv: selective removal o: 
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Vic. 8. (4 and B) S.B., 22 years old. (£) Anteroposterior tomogram showing depressed right, fidar 5 
eral plain film roentgenogram demonstrating small sella with double contour. 20 me 
PRL: 100 ng. Surgery: 5 mm. reddish microadenoma, right pituitary wing. "NC 
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FG. € ) D.C., 26 vears old. G4) Lateral tomogram showing characteristic anteroinferior bulging. ="... 
of left hemisella. (B) Contralateral normal side shown for comparison. Qu o5 eeu 4a! 
g, Surgery: § mm, cystic adenoma selectively removed, left pituitary wing. are 





blistering of left hemisella. (B) Normal right side ` 





‘tg. 10. (4 and B) 
shown for comparison. 
PRL: g0 ng. Surgery: 4 mm. microadenoma, left pituitary wing. 


L., 25 years old. 
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pue 5 2 ean L. Vezina and Tudor J. Sutton Jaxvaky, 1974 
Fic. 11. (Æ and B) M.D., 20 years old. t7) Discrete right anteroinferior bulging with thinned wall. (B) Nor- 
Pal . h. 
mal left side. 
PRL: 40 ng. Surgery: 5 mm. pink nodule, selectively removed from right pituitary wing. 
ete, l 
| o o =o o -o 
Er: r E OU et oes, Seen OR D aR en : ; PS 
A 
Fic. 12. {4 and B) M.Z., 26 years old. (4) Anceroinferior ballooning of right hemisella. (B) Normal left side 
‘for comparison. 
^ ^c PRL: 60 ng. Surgery: selective removal of 6 mm. prolactin cell adenoma confirmed by electronic micro- 
' . Scope. 
«e 
* 








Fic. 13. (4 and B) D.T., 24 years old. (44) 
(B) Right side normal, 


pen 


PRL: 195 ng. Surgery: 6 mm. microadenoma removed from anteroinferior aspect of left pituitary wing. 


Small sella with blistering of an teroinferior wall on left side. 
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= Fig. 14. C4 and B) T.A., 25 years old. (4) Discrete anteroinferior bulging of right hemisella. (4) Normal 
^ left side for comparison. A 7 
PRL: 375 ng. Surgery: 4 mm. microadenoma selectively removed, right pituitary wing... 
modification is observed, consisting of: of amenorrhea-galactorrhea and à hormal 
localized bulging of the anteroinfertor wall on sized sella. | SET 


er 


one side of the sella, the lateralization being an 


essential criterion. Similar changes are found 


in somatotropic adenomas,” but we have 
noted that prolactin adenomas have a 
tendency to blister the Hoor more inferiorly 


than somatotropic adenomas. When the Forbes-Albright syndrome. aay 
" due RM 

t i S « ) F . oa ¢ oe » 7 A Lh mi 

idenoma grows above 10 mm., the diame KiVa ND | EN 


ters of the sella turcica are increased with a 
total surface exceeding 208 mm.’ (16 
mm. X13 mm.). 


It appears clear that such microade- - 
nomas have been in many instances in the - 


past the unrecognized cause of Chiari-. 


Frommel or Ahumada-Argonz-Del Castillo 


&vndromes, eventually progressing to the- 
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CONCLUSION We wish to express our gratitude to Dr. < 
Careful tomographic investigation of the H. Beauregard, of the Department: of dE 
sella turcica is of value in recognizing Endocrinology, for having graciously con- A 
prolactin-secreting pituitary microadenomas tributed the clinical and endocrinologrc ^ 
q in patients presenting with a syndrome material, to Dr. J. Hardy, of the Depart- 





Fic. 15. (4 and B) C.S., 23 years old. (4) Anteroposterior tomogram showing depressed right floor of sella, 





(B) Right lateral tomogram demonstrating posteroinferior bulging. 
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PRL: 128 ng. Surgery: 7; mm. nodule removed from posteroinferior aspect of right pituitary wing. 


ment of ! 
surgical findings, to Miss D. Gagné 
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'eurosurgerv, for providing the 
and 





J. Connolly for their excellent secretarial 
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GALACTOGRAPHY: A METHOD OF DETECTION 


OF UNSUSPECTED 


CANCERS* 


By DENISE OUIMET-OLIVA, M.D., and GUY HEBERT, M.D. PL 


MONTREAL, QUEB EC, CANADA 


ALACTOGRAPHY is an investigative 
method implying the opacification of a 
calactophoric duct via its orifice at the 
nipple. This examination thus concerns 
primarily the duct but also secondarily 
the breast parenchyma, inasmuch as a 
pathologic process may involve both the 
duct and the surrounding parenchyma. 
Galactography is imperative wherever 
an abnormal discharge from the nipple 
occurs. 


COMPLEMENTARY EXAMINATIONS 
The galactophoric opacification 1s part 
of an investigative plan which also in- 
cludes: (1) a physical examination; (2) 
mammography; (3) cytology of the secre- 
tion; and (4) histologic control of the 
lesions. 


MATERIAL 


From January 1970 to January 1973, we 
have performed over 300 galactographies 
at Hópital Notre-Dame in Montreal. Of 
these, we have discarded about 50 cases 
where the discharge was milky and multi- 
orificial and where mammography had been 
normal (Chiari-Frommel syndrome, drug 
induced galactorrhea, etc.). We have also 
rejected 49 cases because of poor opacifica- 
tion, interstitial extravasation of the opaque 
medium or intravascular injection. 

Cases with discharge accompanying evi- 
dent cancers were also eliminated. In 100 
of the 215 selected cases, mammography 
has been of some help. The lesions found 
were mainly mammary dysplasia, a micro- 
nodular pattern, micro- or macrocalcifica- 
tions. Malignancy was suspected in 3 
cases. Only 8 cases showed a well-defined 
and benign appearing tumor. These were 


cysts, 2 of which were aspirated with a 
needle. hs, 


METHOD - . 


Under aseptic conditions ‘and with the 
nipple dry, compression is exercised around 
the areola until a drop of fluid appears at 
the nipple. It is important not to provoke, 
too much discharge, otherwise the orifice of. 
the pathologic duct might not be identi-,,.- 
fied. After identification of the pathologic . 
duct, its opening is gradually dilated with. 
probes of progressively larger sizes. A blunt | 
tip needle is then introduced in the orifice - 
of the duct and o.5 cc. of opaque medium 
(renografin 60 or ultrafluid. lipiodol) is in- 
jected. The injection should not be painful; 
pain usually means that there has been 
extravasation of the opaque medium into. 
the interstitial or lobular tissues. Once the — 
injection is completed, collodion is laid on, 
the nipple to prevent reflux of the injected ` 
fluid. $e | 

Roentgenograms are then obtained in the 
> standard projections. The roentgeno- 
grams are checked and, if found satisfac- 
tory, the collodion pellicle is removed and, | 
by pressing the breast, the opaque medium 
‘> extracted. This should be the ideal mo- 
ment to obtain material for cytologic exam- 
ination. 


RESULTS 
PHYSICAL EXAMINATION 


In addition to the nipple discharge, the 
physical examination has sometimes re- 
vealed nodular breasts. Two patients had a 
cyst puncture. In most of the cases, how- 
ever, there were no masses. 

One hundred and fifty-seven patients 


t From the Department of Radiology, Hopital Notre-Dame, Montreal, Quebec, Canada. 


A 


were examined for a unilateral discharge 
either of the right or left breast. Of these, 58 
had a;bilateral discharge which was multi- 
orifici&l in zs per cent of the cases. 

The. ‘nature of the discharge demon- 
strated in the 215 cases studied was as 
followsz-bloody in 82 cases; serous in 42 
cases; thilky in 36.cases; greenish in 43 


“cases; and purulent in 18 cases. 


The mean. age’ of 153 patients was 46 
yeağş. 4 he duration of discharge was 
spread ogera few days Ih-4 Cases, over a few 
Weeksün 4 cases, over a few months in "y 
cas@, ‘and for'68 cases, over a period of 
years. "Fhé*shortest duration was 7 days 
and the longest was 20 vears. 

"The stbh tive history of gt patients re- 
vealed. that 42 had biopsy of the breast, 3 


. had ^mastectomy, 40 ‘had gynecologic sur- 
_gery (hysterectomy with or without oophor- 


` 


.- 
E 


ectomy), amd 6 had significant trauma to 
their breast; - 
k G7 E 


E 


P e. 7 pt Q 
Cytologic study: of the discharge was 
made in 54 cases, Fhe results are as follows: 


;" CYTOLOGY 


m * 
L^ 


“Glass “o 7 
Class | 26 
. Class „II I4 
Class HH I 


- GALACTOGRAPH Y 


^: In general, 0.5 cc. renografin 60 per cent 


has been sufficient for adequate opacifica- 
tion of the galactophoric network. Table 1 


Tasted: 
.ROENTGENOLOGIC FINDINGS 
$$ A^ = - = 


No. of Cases Per Cent 














— -- S un; 








Carcinoma 10 5 
Papilloma 49 25 
Nonspecific Galactophoritis 49 ae 
Ectatic Galactophoritis 34 14 
Cystic Galactophoritis I9 9 
Fibrosis 28 I2 
Fistula 5 

Normal 23 10 


-— es an a — ————— 
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shows the roentgenologic findings, whereas 
Table 1x displays the anatomo-roentgeno- 
logic correlation in cases where histology 
was available. 

Based on the galactographic findings, we 
have classified the lesions as follows: 


Nontumorous lesions 
Nonspecific galactophoritis 
Ectatic galactophoritis 
Cystic galactophoritis 
Fibrosis 

Tumorous Lesions 
Benign -solitary papilloma 
Premalignant—papillomatosis 
Malignant—carcinoma 


DISCUSSION 


Among the 10 carcinomas found at 
galactography, 3 had been suspected on 
mammography because of microcalcifica- 
tions (Fig. 1; and 2). 

The galactographic signs of malignancy 
were: disordered distribution of the net- 
work, 6 cases; nonfilling of many ducts in a 
given area, 2 cases; reduced caliber of the 
duct with discontinuous opacification, 3 
cases; and papillomatosis (precancerous), 3 
cases. 

In 2 cases of the 10, the discharge was 
serous, in all the others it was bloody. In 1 
case the discharge had been present for 15 
days only, whereas in another case it 
dated back to 23 years; generally, how- 
ever, It was of a few months’ duration 
(Fig. 3). 

The histologic diagnoses were: intra- 
ductal carcinoma, 6 cases; infiltrating 
lobular carcinoma, 1 case; scirrhous car- 
cinoma, 2 cases; and polymorphic car- 
cinoma, I case. 

The treatment was: radical mastectomy 
in 3 cases; simple mastectomy in 5 cases; 
and biopsy and radiation therapy in 2 
cases. It should be noted that one of the 
patients who underwent a radical mastec- 
tomy for a lobular carcinoma also had a 
preventive simple amputation of the op- 
posite breast, in which histology revealed 
the presence of an unsuspected lobular car- 
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ANATOMO-ROENTGENOLOGIC CORRELATION 


NEMPE E E GARE V CIA TM aAA S tant V SAO A Tnt tem nme enm a MNA RE 


Carcinoma Papillomas 
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| Non- | 
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Galactography 
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Op. = Operated. Non-Op. = Not operated, 


cinoma, In 2 cases, there were positive 
axillary lymphadenopathies (Fig. 4) 

The distance of the lesion from the orifice 
at the nipple appears greater in malignant 
than in benign lesions. In the former, it 
usually varied from 2 to 6 cm. In 2 cases 
a papillomatosis was revealed. In one of 
these, a polymorphic carcinoma developed 
within 10 months, whereas an intraductal 
carcinoma appeared 2 years later in the 
other case. In another patient with intra- 
ductal carcinoma, galactography also dis- 
closed a papillomatosis. Of 49 solitary 
papillomas found at galactography, 38 
have been proved histologically. In 4 cases, 
cellular debris and inspissated secretions 
were found. Diagnosis of papillomatosis 1s 
especially important. In 2 cases, a papil- 
loma was found at surgical exploration 
that had not been visualized at galactog- 
raphy. In $ cases no histologic correlation 
was obtained (Fig. 5). 





Vic. 1. Cluster of microcalcifications. The ducts are 
straightened and some of their branches are head- 
ing toward the microcalcifications. This is sugges- 
tive of an intraductal carcinoma. 


panera ct Pu M a VAI t m Sta s etit rmm nre 
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Of the 49 patients with a pagilloma, 16 


presented with a discharge. ^ 


* 


In 3 cases, a solitary papilloma. was: ” 


noted, whereas histology: disclosed 2 or 3 


isolated papillomas; this, however, did; 
Be reverse: 
also occurred; 2.2. multiple papillomas 
were seen roentgenologically but. only: 
large papilloma was found by the pathol: - 


Page 


not represent papillomatosis. TE 





ogist (Fig. 6). m 

The distance of these: beni 
the nipple varied betweett 0.5 and 2 cm., as 
compared to 2 for 
lesions. The selective surgical excision of 


to 6 cm. for malignant , 


n lesions from... 


the involved ductal network resulted im, 
complete cure in all ases of sohtary 


papilloma. Intraductal injection of methy- 





Fic. 2. Intraductal carcinoma. Mitosis and cells 
with dense nuclei are seen in the lumen of the duct. 
A calcification is also seen. 
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hic. 3. Irregular, discontinuous opacification of a 


duct having no branching. Diagnosis: intra luctal 
carcinoma, 


lene blue prior to surgery facilitated identi- 
fication of the duct by the s surgeon. 

The roentgenologic appearance o^ an 
intraductal p apilloma i IS characterized 5v a 
filling defect in the lumen, and a complete 
‘interruption of the lumen or opacification 
of the dilated ducts above the lesion (F 1g. 7). 

The rupture of the injected duct is not 
necessarilv a sign of malignancy. 

Nontumoral lesions of the mamm arv 
ducts are usuallv associated with dysplasia. 
They are called nonspecific ectatic or 
Cvstic MUS according to the 
appearance at galactography. 

We have found 49 cases of nons spec fic 
galactophoritis. The roentgenologic signs 
are: a more or less severe dilatation of the 
ductal network: preservation of the hir. 
monious dichotomic division of the ducts 
and absence of intraluminal fling defeczs. 

“Twenty-nine patients were operated ard 
all had dysplasia, fibrosing adenosis ard 
oe metaplasia, In 1 case the pathcl. 

gist found a papilloma. Twenty patiencs 


* 





Fic. 4. Dilatation of the ductal network with a sud- 
den cut- off of the lumen of man v ducts in a limited 


^ 


area (arrows). There 1s some extrav asation of the 


* 


opaque medium, Diagnosis: lobular carcinoma. 
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hic. 


Muliple filling defects. Galactographic diag- 
nosiss papillomatosis. Histologic diagnosis: cellu- 
lar debris and inspissated secretions. 


were not operated on either because thev 


had alreadv had surgery 
raphy or because the 


Pie. 


^. Multiple filling defects. P athologic dia 
large pediculated | papilloma. 





k 


prior to galactog- 
ealactophoritis 


Was 


iWNOSIS! 


bea 











Willing defect at the bifurcation of a duct 
(arrow). Diagnosis: solitary papilloma. 


HGT 


known to be secondary to drug or to 
trauma (Fig. 8). 


We have diagnosed an ectatic galacto- 
phoritis in 34 cases in which the dilata- 
tion was significant; 25 of these cases were 
verified surgically (Fig. g). 

Galactophoritis is said to be cystic when 
the duct opens in a cystic dilatation. Of 19 
cases, 13 were confirmed by histology. Two 
patients had papillomas that had not been 
seen at galactography (Fig. 10; and 11). 

We havehad 35 cases of galactophoritis in 
patients who were using some kind of 
medications, including contraceptive pills, 
neuroleptics, barbiturates, thyroid extracts, 
and estrogens. We have not found any 





ig. 8. Slightly dilated network with some straight- 


ening and a few strictures. Diagnosis: nonspecific 
galactophoritis and mammary dysplasia, 


Galactography 





3 T At 
Fic. 9. Dilated and tortuous galactophoric network. 
Diagnosis: ectatic galactophoritis. 


M8 


a oe 


a. 


specific lesions distinct trom those seen in 
patients who were not using medication. 
We have often noted a direct relationship 
between the use of medication and the ap- 
pearance of nipple discharge. However, 
provided that there was no mammary dys- 
plasia, galactography proved to be normal 
on several occasions. Thus, there 1s no 
galactophoritis of a specifically medicinal 
origin, | 


I 





PN da 


Fig. 10. Dual network opening in cystic dilatations, 


.. Diagnosis: cystic galactophoritis. 


^'^ In 28 patients a satisfactory opacifica- 


tion of the galactophoric network could not 
be achieved. Even though the insertion 


` into the orifice at the nipple had been easy, 
„at injection one had the impression that 


the needle was plugged. The opacified duct 


Was usually very thin, and had little if anv 


, 


branching. Thirteen of these patients have 
., been operated.and histology showed severe 


mammary fibrosis. The remaining I$ pa- 


_ tients had previously had a biopsy showing 


fibrocystic mastitis. 

Of 3 cases of fistulas, 1 had to be explored 
surgically for an abscess. The purulent 
nature of the discharge left no doubt as to 
the infectious cause of the fistula. 

Finally, we had 23 normal galactog- 
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Fic. 11. Nonhomogeneous caliber of the ducts with 
one duct dilated. Diagnosis: cystic galactophoritis. 


raphies. In 2 of these, biopsy revealed a 
hbrocystic mastitis. 

Of the 133 nontumorous lesions, 38 were 
accompanied by a bloody discharge. 

Among the benign cases, we have had 7 
false negatives where galactography did not 
show the lesion (5 papillomas and 2 fibro- 
cystic mastitis), and 4 false positives when 
the papillomas described at galactography 
proved to be cellular debris and inspissated 
secretions, 

There was no error in the diagnosis of the 
malignant lesions, where the ductal defor- 
mations were marked and eagy to identify. 


CONCLUSION 


From a review of 215 cases, it appears 
that: 

i. Mammary dysplasia is responsible for 
the majority of nipple discharges. 

2. The color of the discharge does not 
indicate the nature of the causal lesion. 

3. All nipple discharges should be in. 
vestigated. 

4. The duration of the discharge does 
not help in the diagnosis of the lesion. In 1 
patient with carcinoma, the discharge had 
been present for 15 days, whereas in an- 
other case it had been present for 24 
years. 

5. The lesion is most likely to be malig- 
nant the further it is from the nipple. 

6. Cytology of the discharge has very 
little reliability. 

7. Papillomatosis is a serious disease, 
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which becomes malignant within a variable 


period of time. 
8. Galactography has disclosed 5 
cent of cancers in the preclinical stage. 


Denise Ouimet-Oliva, M.D. 
Department of Radiology 
Hópital Notre-Dame 

1660 est, rue Sherbrooke 
Montreal 133, Quebec 
Canada 
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FOLLOWING PRIMARY RADIATION 


THERAPY FOR CARCINOMA OF THE BREAST* 


By HERMAN T.-LIBSHITZ, M.D.,7 


PHILADELPHIA, 


Ee G. primary radiation ther- 

. apy for carcinoma, a physical examina- 
tions of thé breast presents difficulty be- 
cise of the ch ranges that occur in the con- 
tour:and texture of the breasts. In addi- 
tion, i ete in the skin often preclude 
the use of clinical signs that are of value in 
unirradiated breasts. These changes, noted 
in the physical examination, are reflected 
in mammograms taken of breasts treated 
with irradiation for carcinoma. As recently 
as 1968, Rubin and Casarett? stated, “The 
literature describing the radiation changes 
in the adult breast is virtually nonexistent.” 





MATERIAL 


The records, since 1960, of 62 patients 
| treated primarily with radiation therapy 
for carcinoma of the breast were reviewed. 
Those that had mammography at some 
time following irradiation and whose clin- 


ical follow-up Was compie: were included 
an this study. $ 


stay 


5.2 criteria. Five of us group were eed 


QC» 


. 
"f 


“an this 


“mammograms in all of the 


. with radiation therapy because their breast 
cancers were deemed inoperable. Diagnosis 
group was obtained either bv 
„needle biopsy or incisional biopsy. The 
remaining 11 patients were judged operable, 
but were treated with excisional biopsy of 
the tumor (tumorectomy) and primary 
radiation therapy. 


ROENTGEN FINDINGS 


‘Thickening of the skin was seen in the 
‘irradiated 
breasts. The thickening occurred follow: ing 
either moist or dry desquamation of the 
skin. The irradiated breasts were also no-ed 
to be denser than previously. This was 80, 
particularly, when compared to the un- 


tand MARTHA E. 
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irradiated breast which was used as a con- 
trol, The changes of skin thickening and 
increased density were independent of the 
extent of involvement of the breast by the 
carcinoma, The changes did not completely 
resolve with time, although some diminu- 
tion of the skin thickening was seen in sev- 
eral cases on subsequent studies. Mammog- 
raphy in Case 7, (followed for 7 years) 
showed no change. In Case 12 (fol AR for 
6 vears) there was further retraction of the 
irradiated breast when compared with 
prior postirradiation mammograms. These 
2 cases were followed the longest. Retrac- 
tion or shrinkage in the size of the breast 
was noted in 6 cases. No change in breast 
size or density was apparent in 4 cases. In 
the other cases only a single postirradia- 
tion mammogram was available. In only 1 
case (Case 4) was residual or recurrent 
malignancy found. This was suspected 
clinically but not roentgenographically. 

The radiation doses to the breast varied 
trom §,000 to 7,000 rads. The doses, num- 
ber of treatments, and elapsed davs are 
given in tabular form in Table 1. 


REPORT OF CASES 


Case 3. This is a patient who was thought to 
be peser when first seen and who was ir- 
radiated from October 7, 1970 through Decem- 
ber c 9 1979 e a [UD of 6 ne ecu to Auk 


The ix ds mammary AS br nodes, supra- 
clavicular lymph nodes, and axilla were irradi- 
ated with 4,600 rads using a "Hockey Stick" 
held and a separate posterior axillary field. A 
mammogram taken on January 13, 1971 shows 
both the density of the breast and the skin 
thickening (Fig. 1). 

A radical mastectomy was performed on Feb- 


t From the Departments of Radiology, Radiation Fherapz, ami Nuclear Medicine, Thomas Jefferson University Hospital, Phila- 
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TABLE Í 


SUMMARY OF 16 CASES 





Mammography in Carcinoma of the Breast 












Gus Dose to Noch eps Type Skin es .q'~Desquama- Breast 
ii Breast Treat- Elapsed of Thicken- Inckeased. |J. ton of Kecur- : 
No. PE Davs as i Density Anl p ie 
(rads) ments i Biopsy ing i Skin rence 
1 7,000 35 71 Excision E 4 Moist 
2 § ,200 26 37 Needle + ck Moist 
3 6,900 40 O3 Incision 4 + Moist Fise Qu 
4 ¢ ,Q00 25 40 Excision -4 -+ Moist deis 
5 § ,OCO 26 34 Excision E d- Dry [e 
6 7,000 38 61 Incision als s Moist 2E: 
F $,800 30 40 Excision 4 4 Moist t 
8 7,000 38 66 Excision 4- 4E Moist e 2 
9 6,900 46 4 Excision d- E Moist o. 
10 6,800 38 115 Excision 4 4- Dry Q 
11 6,000 10 50 Excision 4e + Moist o 
12 6.000 30 hO Excision 4 4 Moist o 
3 7 ,000* 24 26 Excision 4- 4 Dry O 
14 7,000 35 70 Excision 4 4e Moist gi 
1§ § , 700 ed 44 [ncision 4- 4- Moist O 
16 7,000 41 63 


Needle 


ET +. Dry Q 


* Patient received $,000 rads by opposed tangential fields in 25 treatments over 35 elapsed days and an additional 2,000 rads by. 


iridium 192 imp lant. 


ruary 4, 1971 at the institution from which the 
patient was originally referred. No remaining 
malignancy was found in the breast on review 
of the surgical specimen. 


Case 13. This patient was irradiated after an 
excision biopsy in March of 1969 revealed a 
small (less than 3 mm.) ductal carcinoma. The 
patient refused radical mastectomy. She re- 
ceived radiation therapy from June 25, 1969 to 
July 51, 1969. The breast received 5,000 rads 
by opposed tangential fields in 25 treatments 
over 35 elapsed days. The internal mammary, 
supraclavicular, and axillary lymph node areas 
received 4,900 rads. On September 2, 1969, radi- 
oactive iridium 192 wires were inserted in the 
area of biopsy, increasing the dose in this area 
to 7,000 rads. The 5X4 cm. implant was in 
place for 23 days. 

Mammography was obtained on April 4, 1970 
and revealed skin thickening of the left breast. 
Repeat mammography on August 6, 197! 
showed the skin thickening again, as well as an 
area of increased density in the left breast (Fig. 
2, 4 and B). This area was interpreted as sus- 
picious for recurrent carcinoma. As a result of 
this suspicion, the left breast was biopsied on 
August 20, 1971. No evidence of malignancy 
was seen in the histologic specimens. Severe 
cellular atypia was noted, however, which was 
ascribed to the irradiation. 


Case 4. This is another patient who under- 


went excisional biopsy and primary radiation 


therapy, but in whom recurrent tumor was 
found on biopsy. She received radiation therapy 


from March 27, 1968 to May 9, 1968. The 


breast and chest wall received 5,000 rads by. 


3 


CA 
ve 


opposed tangential fields in 25 treatments in'40 20 


elapsed days. The internal mammary, supra- 3x, . 
clavicular, and axillary lymph node regions re- 5; 
ceived z,coo rads. A mammogram prior to theii- 
initial biopsy (March 11, 1968) showed an eX. 
tremely dense breast. Subsequent mammo- -. 
grams following radiation therapy were ob-. 
tained on February 11, 1969 and January 27. 


1971 and showed thickened skin and shrinkage 
of the left breast (Fig. 3, 7-C). Recurrence was 


suspected clinically and a biopsy of the breast ^ ` 


on March 14, 1971 showed infiltrating intra- 


ductal carcinoma. 


DISCUSSION 


The mammographic appearance of. the 
breasts following radiation therapy can 
cause alarm to any mammographer view- 
ing such a case, even if he knows the his- 
tory. Similar skin thickening and increase 
in the density of the breast are the hall- 
marks of an inflammatory carcinoma.’ A 
mammogram of a typical inflammatory 
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ites r. Case: 3. Mediolatétal view of the left breast, 


Skin thickening is present over the entire breast. 
The breasts qtiite dense. Radiation therapy con- 
sisted of 6,906 rads delivered In 40 treatments over 
63 elapség.days (Co). This study was obtained 
“38 days following completion of radiation therapy. 
No carcinomas was found following surgery. 


"carcinoma of the breast is shown for com. 
parison in Figure 4, Z and B. 


Lever,’ in his description of the histopa- 
thology of date radiation derm atitis, states 
that while*the epidermis is irregular and 
shows atrophy in some areas, collagen 
bundles are swollen in the dermis. In addi- 
tion, there is formation of new collagen 
throughout the dermis. He also states that 
there may be lymphedema in the subepa- 
dermal region. These changes beneath the 
epidermis are probably the cause of the 
skin. thickening seen mammographically. 
We have been unable to distinguish these 
changes from any other etiology of diffuse 
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skin thickening. Multiple causes of skin 
thickening have been reported by Gold and 
co-workers, indicating the lack of specific- 
ity of this finding. 

The increased density in the breast 
proper probablv results from the fibrosis 
that follows radiation therapy. The differ- 
entiation of these increases in densitv is 
again difficult, if not impossible, to sepa- 
rate from a diffuse malignancy within the 
breast. Calcifications developing in the 
breast following radiation therapy have not 
been seen in this series. 

The importance of these radiation 
changes in the breast is two.fold. First, 
recurrence can probably not be excluded in 
the irradiated breast on the basis of mam- 
mography. Second, and conversely, the 





big. 2. Case 13. (4) Mediolateral view of the left 
breast. There is skin thickening over the entire 
breast, best seen superiorly. The breast is moder. 
ately dense. This mammogram was taken à 
months following the administration of $,000 
rads given in 24 treatments over 35 elapsed days 
(Co). and an additional 2,000 rads delivered by 
5X4 cm. Ir! implant. (B) Sixteen months after 
A, the same breast still shows skin thickening and 
further increase in the density, particularly 
superiorly. Biopsy revealed no evidence of carci- 
noma. 




















E ^ 


ic. 3. Case 4. (4) Craniocaudad 
view of the right breast 3 days 
prior to biopsy. The lateral side is 
at the top of the Figure. No defi- 
nite evidence of malignancy was 
seen on this mammogram. (5) 
'The same breast 9 months follow- 
ing 5,000 rads given in 25 treat- 


ments over 40 elapsed days (Co^). 


Marked skin thickening is seen 
while only a little change in density 
can be noted. (C) The same breast 
3 vears following radiation therapy. 
The breast is still dense and the 
skin still slightly thickened. Biopsy 
2 months following this mammo- 
gram, performed on clinical 
grounds, revealed carcinoma. 
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Fic. 4. Gf am B) A clinically apparent inflammatory carcinoma. The nipple retraction and changes about 
the nipple ate more marked than those seen follow ng radiation therapy, but the other findings are quite 


similar. ^ 


appearance of the breast following primary 


irradiation, regardless of how suggestive of 


g 
malignancy, may be secondary to the radi- 
ation therapy. While we question the value 
of mammography in following an irradiated 
breast for the possibility of recurrence, we 
feel that patients who have had a carci- 
noma in I breast should be followed mam. 
mographically in an attempt to discover a 
second primarv malignancy in the opposite 
breast.’ 


SUMMARY 


The presence of such changes on a mam- 
mogram is to be anticipated; however, thev 


do not necessarily indicate recurrence of 
the carcinoma. Unfortunately, recurrence 
cannot be excluded in such breasts on the 
basis of roentgenographic criteria. 


Herman I. Libshitz, M.D. 
Department of Radiology 

Thomas Jefferson University Hospital 
uith and Walnut Street 

Philadelphia, Pennsylvania 19107 
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SIMPLE MASTECTOMY AND RADIATION THERAPY ~ 
FOR LOCALLY ADVANCED BREAST CANCERS «> 
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TECHNICALLY SUITABLE FOR - 


RADICAL MASTECTOMY* | — E 


By GEORGE R. BROWN, M.D,} JEAN-CLAUDE HORIOT; MDs, > 
GILBERT H. FLETCHER, M.D,$ EDGAR C. WHITE, MD.) 
and DAVID W. ANGE, MD. 5. 5 73 


HOUSTON, TEXAS 


RRADIATION alone is the only treat- 

ment for effective local control of unre- 
sectable breast cancer. It is usually pallia- 
tive for inflammatory carcinoma, lesions 
fixed to the chest wall, massive disease in 
the axilla, multiple satellite nodules and 
extensive edema of the skin, since almost 
all patients will die from distant metas- 
tases. 

The choice of patients for resection of 
tumors technically suitable for a radical 
mastectomy must be based on rigid cri- 
teria. Without careful selection the inci- 
dence of recurrences locally and in the 
regional lymph nodes is prohibitively high. 

In 1943, Haagensen and Stout? reviewed 
the course of 109 patients having had a 
radical mastectomy for locally advanced 
breast cancer. All but 3 patients had died 
of their disease by 5 years and the 3 sur- 
vivors developed local recurrence and dis- 
tant metastases shortly after 5 years. The 
incidence of recurrences within the opera- 
tive area was 47.7 per cent. Extensive sur- 
gical manipulations can throw clumps of 
tumor cells into the blood stream which 
may produce distant metastases. This Is 
suggested in the study of Haagensen and 
Stout, since routinely a few patients 
would be expected to be alive at 5 years (10 
to 15 per cent) with no treatment at all. It 
is dificult to escape the conclusion that 
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for clinical operability, v -5 

In his second edition of Diséases of the 
Breast Haagensen described the grave 
signs which are categorical contraindica- 
tions for radical mastectomy. He has re- 


lated the incidence of local recurrences _ 


with various features of the disease, 1n par- 
ticular the size of clinically positive axillary 
lymph nodes. An axillary. lymph node 
greater than 2.5 cm. insdiameter has a 
broken capsule and implies à; poor prog- 
nosis, in particular a high probability of 


chest wall recurrence. This correlation was — - 
confirmed by Spratt's! series of 704 pa-. 
tients with breast cancer treated by radical. 
mastectomy. Chest wall recurrences were : 
seen in 40 to 45 per cent of patients with - 


heavily infested axillary lymph.nodes. ` | 
Although there is not a rigid correlation 


between results and the size of the primary 


tumor, accumulated data indicate that the 
larger the tumor size, the poorer the prog- 
nosis and the higher the incidence of local 





surgical manipulations actually produced: . 

distant metastases. Analysis of the clinical" Das 

features of disease in this series of patients y. 
c.r UTER SL 


led Haagensen and-Stout? to define ertena us 


failures. In Spratt's! series, patients with | 


tumors larger than 8 cm. had a local recur- 5 
rence rate of 33 per cent. ps 


This essay will be directed to the features — 
of the disease which determine the most . 
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effective modality of treatment for -hose 
patients, who have locally advanced dis- 
ease still technically suitable for a radical 

. mastectéhy (Table 1). The tumor may be 
? more than 5 cm. in diameter with or with- 
' gut skin attachment, or attached to the 
: pectoralis muscle but not fixed to the chest 


wall, In addition, there may be satellite 

nodules in continuity with the tumor, at 
. least one lymph node more than 2.5 cm. in 
| diameter in the axilla, or multiple clinically 
positive axillary lymph nodes. The patient 
;*., may also have clinically positive supraclav- 
|. .Acülar lymph node(s). 

| ALTERNATIVE POSSIBILITIES 

OF MANAGEMENT 
PREOPERATIVE IRRADIATION 
..  Preoperative irradiation seems logical 
. Sitice reducing the size of the primary mass 
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and eliminating a high proportion of micro- 
scopic disease should decrease the likeli- 
hood of local distant spread of disease by 
surgical manipulation. The large tumors of 
locally advanced disease require high doses 
of irradiation. High-dose preoperative ir- 
radiation was first undertaken by Baclesse,’ 
but the results of this therapy were poor. 
There was a high percentage of local recur- 
rences in patients with lesions ; cm. or more 
in diameter or with skin edema. Our results 
have not been satisfactory when irradiat- 
ing large-sized lesions with 3,500 rads to 
4,000 rads to the corpus mammae and 
4,000 rads to the axilla (Table rm). 


[IRRADIATION ALONE 


Baclesse treated a large series of pa- 
tients with late Stage i1 (UICC) lesions 
with 250 kv. irradiation. He showed that a 


TABLE I 


CLINICAL FEATURES OF LOCALLY ADVANCED BREAST CANCER* 





—— —— quce e Å 
l'echnically Suitable for | l'echnically Unsuitable for 
Radical Mastectomy | Radical Mastectomy 
ucc a alti E N N E, | PEEN eo) shee a aa ane 
Primary " ET 
| ELS « Whole B-east Whole Breast 
. Size | 
a ne enine emrine anyin an astern a CMM | enn erv anaa aenn ani eim venn Ls 


Skin 





Edema, ulceration 
Skin fixaticn <4 breast 
Satellite nodule(s) in continuity with | Peripheral satellite nodule(s) 


i 
H 


| Edema 
| Ulceration 


| 
| >4 breast 
| Skin fixation | 


E primary Inflammatory 
M S MEE ME E ae HUNMUNE MM 
Pectoral Fascia4- Chest Wall | Pectoral fascia fixation | Chest wall fixation 
MS Axillary Lymph Node(s) | 
2 DIABUY 2 Single large lymph node without fixa- | Matted lymph nodes, fixed or not 
a PM l tion | fixed 
Gu eZ Lew | 
Number 7*5 or Mu.tiple lymph nodes | 
* " d 
- Location or Apical lymph node(s) | 


Supraclavicular Lymph Node(s) | Moveable 


: " | 
Staging Sod | l | 
UCC ^. —— | | ETE ENS, Nu] | TERN, | Stage IH 
| : | [Ta Ts, DEN Stage H | T4[No, Ni, No, Noli Very Late 
| ET, Ts, T4[--IINs| Late | 


* The worst feature places the patient in the appropriate category. Multiple features in one category do not change the category. 
Adapted from: Fletcher, G. H, Textbook of Radiotherap;, 2nd edition, Lea & Febiger, Philadelphia, Pennsylvania, 1973. 
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Taste II 


BREAST CARCINOMA 
RESULTS OF PREOPERATIVE IRRADIATION IN 
PATIENTS WITH AN ASPIRATION BIOPSY 
(January 1948-December 1967) 
Analysis February 1972 


eaten en TM ima Rane A II i ms i att ar arva va Minter ar EINE TRE MEAM DATHA rien Pa PAPAE VAM a IW eenaa an eren 
MERRILL res aeree e e! nar ar AM a taa e i e amana ds t anser RCRA Hat amma el 


Size of Primary Lesion Estimated by Palpation 
>g cm. in Greatest Dimension 





NED> 5 years 15 (6210 yr.) 
NED « $ years 2 
Dead ID, no data € $ years 5 
Dead from disease <5 years — 26 
Dead from disease 5 years 1 
Total Number of Patients 47 


NED= no evidence of disease; [D= intercurrent disease. 
From: Fletcher, G. H., Textbook of Radiotherapy, 2nd edition, 
Lea & Febiger, Philadelphia, Pennsylvania, 1973. 


percentage of control of very large masses 
could be obtained using longer treatment 
times than the conventional 4 to 6 weeks.” 
However, only 3 of 32 patients with lesions 
6 cm. or more in diameter and with skin 
disturbance were cured of their cancer.’ 


SIMPLE MASTECTOMY AND IRRADIATION 


In 1955, McWhirter’ reported a crude 5 
year survival rate of 30 per cent for locally 
advanced breast cancer treated with sim- 
ple mastectomy and radiotherapy. The 
features of the disease are not detailed and 
regional control rates are not included in 
the report. 

In 1961, Atkins and Horrigan! reported 
on a series of patients treated for locally 
advanced cancer by irradiation alone 
versus simple mastectomy and irradiation. 
Of 20 patients who could have had a sim- 
ple mastectomy but were treated with ir- 
radiation alone, 17 (8$ per cent) had local 
failure. Two of 12 patients (17 per cent) 
treated with simple mastectomy followed 
by irradiation had a local failure. À tumor 
dose of 4,250 roentgens in 3 or 4 weeks was 
given in the 2 series. This dose is not ade- 
quate to control large breast tumors. 

At the M. D. Anderson Hospital 
(MDAH), since 1948, some patients with 
very large lesions in pendulous breasts have 
been treated by simple mastectomy fol- 


lowed by irradiation. In the early 1960s 


analysis of a small series of patients treated: | 


in this way showed worthwhile results. 

Figure 1 shows the typical’ cliay 
ings in patients with locally advanced cals 
cers. With some exceptions, the largest 


mass usually occurs in the breast, then i, 


the low and central axilla. Disease is rarely 
palpable in the subclavicular area ang the 


in the supraclavicular .region, F rom: the, - 
standpoint of modern. radiobiology, the: 
mass in the breast is the one with the: — 
largest number of cells and the most sign 


mass is usually small whenever palpated . 


ical find. =. 
f E 


m. 
ux 


nificant anoxic compartment. It seems log- ^ — 


ical to remove, with a minimum of surgical 
manipulation, the large masses by simple 
mastectomy and excision .of large retro- 
pectoral or, central lymph nodes. This 


leaves for radiotherapeutic. managenient ^. 


only microscopic disease in the skin of the. - 


chest wall and the intercostal lymphatics | 


^ 







t $e iem 

ia VM . Sá. P 

CUT C d 
bp oU 


Mid - line 






i 
Clavicle 










Fic, 1. As a rule the largest mass is the primary 
tumor, the next largest occurs in the axillary 
lymph nodes and then in the supraclavicular 
nodes. The supraclavicular lymph nodes, if. pal- 
pable, are usually 1 to 2 cm. in diameter. (Repro- 
duced, with permission of Lea & Febiger Co., 
Philadelphia, Pennsylvania.’) | 


| 


| * 
nou EE " 
1 * ý # ` 
SERE. : 


1964 through December 1:969, I 


well-established techniques. 


ame nt 


and subclinical disease in the axilla, supra- 
clavicular area, and internal mammary 
chain lymph nodes. | 

This study is limited to the patients 
treated at MDAH since 1925 with special 
emphasis on those treated from January 
he first 
Co" unit was acquired in 1 954 with addi- 





onal Co*. units becoming available dur- 
“Ing the period òf 1955 through 1963. Be. 


cause of the number of patients to be 
treated, approximately one-third of the 


patients who had a simple mastectomy 
"were treated. with 250 kv. alone and one. 


third received combined treatment with 


250 kv. and Co?! to minimize the severity of 


the skin reaction which resulted from kilo- 
voltage treatment alone. One-third of the 


patients were treated with Co™ alone. Pa. 


tients treated from January 1955 through 
December 1963 received 4,000 to 4,500 rads 
to the chest wall and 4,400 to 5,000 rads to 
the axilla, usually without boost therapy. 
Improved techniques were developed 
including better dosimetry and boost ther- 


apy to the scar and to palpable axillary 


nodes. The "boosts" were given with Com. 


Cs", or the electron beam. All patients 
treated from January 1, 1964 through 1969 


had their basic therapv.with Co, utilizing 
Contours of 
the chest wall are taken and isodose curves 


“are derived for bolus and nonbolus treat. 


ment. The*sáppropriate tumor dose levels 
are selected to deliver 5,000 rads, generallv 
at midaxis. Additional treatment (1,000 to 


2,000 rads tumor,;dose) may be delivered 


to the scar and a surrounding strip of tissue 
after 5,060'rads tumor'dose, when there is 


an increased. risk of chest wall recurrence, 


oo Le. tumors invading muscle, skin invasion, 


satellite nodules, or multiple axillary lymph 
node. involvement. The tumor dose to the 


central axilla is 5,000 rads with an addi. 
^ tional 1,000 to 2,000 rads to palpable lymph 


nodes through an appositional portal. 
The skin reaction on the chest wall can 
be controlled by the number of bolus treat- 
ments given and/or by the tumor dose level 
chosen in the isodose distribution curves, 


WO. uus eu Brown, Horiot, Fletcher, White and 4 nge 


JaNvARY, bona 


Although the optimum skin reaction at 
completion of treatment is a uniform pig- 
mentation with dry desquamation, an in- 
creased reaction (Ze. brisk erythema and 
patchy moist desquamation) is desirable 
when there is high risk of dermal lymphatic 
involvement or if there is a question of 
residual tumor. In these instances, the use 
of bolus is increased. Additional bolus 
treatment will be necessary to obtain satis. 
factory skin reactions if chest wall treat- 
ment Is given with 4 to 6 mev. accelerators. 
The use of bolus may also vary depending 
upon the chest wall contour. If the soft tis. 
sues of the chest wall are very irregular, 
the number of treatments given with bolus 
is generally reduced. 


RESULTS OF SIMPLE MASTECTOMY 
AND IRRADIATION 


Table 11 shows that go per cent of local 
and/or regional recurrences will have ap- 
peared by 3 years after treatment. There. 
fore, the control rates shown in Table Iv 
for the chest wall and regional lymphatic 
areas with a minimum of 3 vears follow-u p 
will not be significantly altered with longer 
follow-up. 

The incidence of chest wall recurrences 
can be correlated with the size of the pri- 
mary lesion as well as the size and number 
of the axillary lymph nodes. Patients with 
lesions less than 3 cm. in diameter had no 
recurrences (0/30). Those patients with 
lesions from 3 to 5 cm. in diameter had 1o 
per cent recurrences (3/29) and those with 
lesions more than ¢ cm. in diameter had 
16 per cent recurrences (13/79). Peau 
d'orange or marked skin dimpling was 
present in 40 patients and 8 of these had 
chest wall recurrences (20 per cent). There 
were chest wall recurrences in 12 of 25 
patients (24 per cent) with axillary lymph 
nodes larger than 2 cm. in diameter which 
conforms with Haagensen's data.* 

The chest wall failure rate was 12 per 
cent In 103 patients treated prior to Janu- 
ary 1964 with minimum tumor doses to the 
chest wall below 5,000 rads. Since 1964, 
only 4 of 86 patients (4.6 per cent) have 


Md 
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BREAST CARCINOMA 
CUMULATIVE RECURRENCE RATE* SIMPLE MASTECTOMY AND IRRADIATION 

















(January 1955-December 1969) a , | fe 
Analysis January 1972 CE 
- : ! Residual | Months 
Sites of Recurrences | Disease See a pede : = : 
EEE uu CEQ «12. | «18 | «24 | «26 | «48 
Chest Wall | fo NE | b de al 5 
Supraclavicular | 1 | E o oOo 4 | i 
Parasternal | 2 | | [d 
Cumulative Percentage : 22 |^ 30 86 | 67 | 78 025.8 100 


* Twenty-seven patients of 189 treated from 1955 to 1969 had a local-regional recurrence. If there were several sites of failure, onlv 
the time of the first recurrence is considered, If there were simultaneous recurrences, only the site clésest to the chest wallis listed. 


had a chest wall recurrence. The patients 
with recurrences had one or more of the 
grave signs associated with ad ranced local 
disease. 

The axillary failure rate was 12 per cent 
in the period prior to January 1964. The 
minimum tumor dose to the axilla was less 
than 5,000 rads. Boost therapy had not 
been given, although there was palpable 
disease at the conclusion of therapy in 


Tasnk IV 


BREAST CARCINOMA 
LATE STAGE III UICC 
LOCAL CONTROL" 
(Unlimited Follow-up) 
(January 1955- December 1969) 
Analvsis January 1972 


ree of Disease After Simple 
Mastectomy and Irradiation 
(lesion technically suitable 
Sites of for radical mastectomy) 
| January 19ss~ | January 1964- 
| December 1965 | December 1969 
| 103 patients | 86 patients 


FEEDER EE 


Chest Wall | 8805 (91/103) | 95% (82/86) 
Axilla | 8805 (91/103) | 9960 (85/86) 
Supraclavicular | 93% (96/103) | 99% (85/86) 
Parasternal | 9956 (102/103) | 
* A patient may have a recurrence in more than one location. 
Survival rates: g yr.745.5 o 
(Modified life table method) 1o yr.-21.5 % 


every patient with axillary recurrence. In. 
these patients the lymph nodes were large 
and multiple prior to treatment. Since 
1964, there has been 1 axillary recurrence. 
Treatment has consisted of 5,000 rads to 
the axilla plus 1,000 or 2,000 rads given 
through a small appositional portal de- 
pending upon the initial size of the lymph 
node and its status at the end of 5 weeks of 
treatment. Since 1967, low clinically posi- 
tive axillary lymph nodes have been re- =: 
moved at the time of simple mastectomy. 
There were 7 supraclavicular failures 
prior to 1964 of which 2 were recurrences 
of initially clinically positive lymph nodes. 
The tumor dose was only 4,490 rads with 
no boost to the lymph nodes which has 
shown to be inadequate therapy for clin- 
ically positive lymph nodes. Since 1964, 
there has been 1 supraclavicular failure. 
The supraclavicular region has been treated 
with 5,000 rads given dose, if there were no 
palpable nodes. A boost of 1,000 rads was. 
given through a small field, if the lymph 
nodes have been clinically positive; | 


44% 


COMPLICATIONS 


The complications in the 86- patients 
treated with the techniques used since 1964 
are shown in Table v. Forty-nine patients 
had no complications, the asymptomatic 
apical pulmonary fibrosis which every pa- 





2 Patientst 


35 Brown, Horiot, * letcher, White and Ange January, 1974 
Taste V 
BREAST CARCINOMA COMPLICATIONS* 
SIMPLE MASTECTOMY AND IRRADIATION 
un (January 1964-December 1969) 
2:2 86 Patients 
i : Analysis January 1972 
7 " - t | x2: : i 
Without | With 1 With 2 | With 3 | With 4 
. Complications “L. Complication complications | Complications Complications 
Utm tanecerttt on tontos tnmen abere aly pda mtr moe Ma A m rada 


49 Patients `| — 23$ Patients] 


8 Patientst 


* Chest wall fibrosis, axillary fibrosis, restriction of shou ler motion, and arm edema. 
T Patients with an increasing number of complications aiso have had complications of increasing degree of severity, 


.tient develops within 1 year of treatment 
not being considered a complication. 
Radiation pneumonitis occurred within 
_4 months of treatment in Io patients. The 
principal symptom was a dry cough which 
lasted 2 to 4 months. Chest roentgeno- 
grams either showed paramediastinal fibro- 
sis or loss of lung volume with diaphrag- 
matic tenting. Nine patients demonstrated 
rib fractures in the irradiated field. SIX 
were asymptomatic with fracture of 1 or 2 
ribs, but 3 patients complained of pain. 
. Fourteen patients developed fibrosis 2 to 
$ years after treatment, both in the chest 
wall and in the axilla. The fibrosis was 
moderate in degree and confined to a local 
‘ized area except in 1 patient who had 


© marked fibrosis encompassing the eatire 


-tangentially treated chest wall. This pa- 
tient received 5,000 rads tumor dose in 5 
weeks and developed a confluent moist 
desquamation at the end of treatment. Six 
patients had soft tissue necrosis, 3 o: the 
chest wall and 3 in the axilla. With con- 
 Servative management, ¢ healed within 3 
to Ig months. One axillary necrosis re- 
quired surgery and grafting, 

« Ten patients had arm edema, 8 with 


. Moderate edema in the upper arm and 2 


with marked edema requiring pneamo- 
massage. All patients who developed edema 
had had massive axillary disease with 
lymph nodes measuring 4 to 7 cm. which 
were matted or fixed to skin or underlying 
tissues. Each patient had had removal of 
axillary lymph nodes at the time of the 


mastectomy. The number of lymph nodes 
removed ranged from 4 to 16, 


DISCUSSION 


In a comparison of the McWhirter!’ 
technique (simple mastectomy plus post. 
operative irradiation consisting of 25750 
roentgens given in 4 weeks) with radical 
mastectomy alone, the McWhirter tech- 
nique showed a 30 per cent local failure 
rate.” A tumor dose of 5,000 rads in 5 weeks 
is required to eradicate close to 100 per 
cent of subclinical disease.® Because fibro- 
sis Is a significant complication, 4,500 rads 
may be given to the chest wall when treat. 
ing favorable primary lesions. 

Both tangential portals should be irradi. 
ated each treatment day in order to dimin. 
ish the dose to the tissues lateral to the 
mid-dose zone with a resultant decrease in 
fibrosis in the chest wall. If both tangential 
fields are treated each day, the amount of 
bolus must be increased in order to obtain 
the same skin reaction. 

For management of the axilla, simple 
excision of large retropectoral and central 
lymph node(s) only should be done rather 
than a full dissection of the axilla. If a more 
extensive dissection has been done, 5,000 
rads given dose is delivered to the anterior 
supraclavicular-axillary portal and the pos- 
terior axillary portal receives only sufficient 
dosage to obtain 4,000 rads tumor dose at 
the midaxilla. This reduction in dose will 
decrease axillary fibrosis and arm edema. 
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SUMMARY 


Simple mastectomy followed by the de- 
livery of 5,000 rads in 5 weeks to the chest 
wall, axilla, supraclavicular area, and first 
3 internal mammary chain lymph nodes, 
with appropriate boost therapy, achieves 
close to 100 per cent control of disease 
locally and regionally. Because of the pos- 
sible sequelae, this dose should be re- 
served for advanced lesions. 

For more favorable lesions, the dose 
should be reduced to 4,500 rads to the chest 
wall and internal mammary chain and 
4,000 rads to the axilla if a significant axil- 
lary dissection has been done. 


Gilbert H. Fletcher, M.D. 

Department of Radiotherapy 

The University of Texas 

M. D. Anderson Hospital and 
Tumor Institute at Houston 

Houston, Texas 77025 
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CORRELATION OF HISTOPATHOLOGY WITH 


& CLINICAL RESULTS 


| FOLLOWING RADIA- 
* 7 TION THERAPY FOR CARCINOMA 


wo x OF THE CERVIX* 


d By LEONARD L. GUNDERSON, M.D.,f WILLIAM S. WEEMS, M.D.,t 
E RICHARD M. HEBERTSON, M.D.,§ and HENRY P. PLENK, M.D.i 


SALT LAKE CITY, UTAH 





TUMEROUS attempts have been 
L * made to correlate various tvpes of 
histopathologic information with survival 
for squamous cell carcinoma of tie epe 
| vix.-553-? Most work has cen tered around 
attempts to correlate grade of tumor prior 
to treatment with ultimate survival. The 
-. grading systems of Broders* and Martz. 
lof were used in some of the earlier 
attempts at correlation. While certain 
analyses suggested differential radiocura. 
bility, >% no difference could be demon. 
strated in others.?21.2» 

In 19:7 Reagan e£ al.” presented z classi- 
fication for squamous cell carcinoma of the 
cervix based on both histologic and cyto- 

logic information. Utilizing their system, 
Wentz and Reagan,” in 1959, found a cor- 
relation between tumor grade ard sur. 
vival in, patients treated with various 
methods, but mainly with radiation. In 
^. later series of patients treated sole'v with 
radiotherapy, Wentz, and Wens and 
Lewis* found that this correlation per- 
sisted. The small cell subgroup was associ- 
ated with the lowest rate of survival re. 
` gardless of stage and the large cell sub. 
group had the best survival rates. 

Few institutions have utilized tke Rea- 

gan-Wentz classification in a series treated 
; with irradiation alone in an attem pt to 


to treatment method. Finck and Denki’ 
later applied the Reagan-Wentz classifica. 
tion to a group of patients with various 
stages of cervical carcinoma treated with 
irradiation alone, Their data supported a 
portion of Wentz's findings -the large cell 
group did better than either the keratiniz. 
ing or small cell group, but no statistical 
difference in survival was found between 
the latter 2 groups. 

The purpose of the present studv is to 
apply the Reagan-Wentz method of classi. 
fication retrospectivelv in a series of our 
patients to determine whether subgroups 
of patients with differential response to 
radiation can be defined. Treatment meth. 
ods, results and conclusions of previous 
studies that used the same classification 
method will be analvzed and discussed. 


STUDY POPULATION AND METHODS 


A group of 175 patients with squamous 
cell carcinoma of the cervix was treated 
with radiotherapy between May 1960 to 
June 1966 (H.P.P.). This time period was 
selected to ensure that all patients had re- 
ceived external treatment with supervolt. 
age (cobalt 60) and had a minimum follow. 
up of § years. 

One hundred thirty-eight patients with 
confirmed invasive squamous cell car. 
cinoma of the cervix were treated by irra- 
diation alone (Table 1). The clinical course 
of these patients was analvzed in detail as 
the basis for the stud M. 

Histologic material was obtained on 128 


"Presented at the Fifty-fifth Annual Meeting of the American Radium Society, Colorado Springs, Colorado, April 22-26, 1973. 
From the Departments of Radiation Oncology,t Pathology,t and Obstetrics and Gynecclogy§ at Latter-dav Saints Hospital, Salt 
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Lake City, Utah. 
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Tage | 
DEFINITION OF TOTAL PATIENT GROUP ES 
Clinical Stage | | | E 
: m | AH | Surgery 
(League of Nations) | | hy | 
| i € Y { (eemper rissmem so guat suas oresonn deryer ome mme e MPa eren eee ttr nn reese t nai E . d. 
| irradiation Al (Stump) nos 
PE i Baad are eundi sm | 2 - x F " Rc | — fecere c eS s ttti tt i tnit 
o (in situ) | 4 | o i “ae O 
| | 5 
l | 91 | 9* | 82 
H j 38 a 38 tT : 
IH | 14 i o | 14 m 
LV | 8 : o | 8 E: 
g i Y : "n ia 
Recurrent i 18 : © 13 * m 
Not carcinomat | 2 | o ak B . 
ps | i2 | 163 : (12) 


* Subgroups deleted for final analysis leaving 138 patients treated with irradiation alone for invasive squamous cell carcinoma. 


t Deletions included 1 Stage 11 patient with pure adenocarcinoma. 


* 


of the 138 patients from 20 different hos- 
pitals. Slides were evaluated and graded 
(W.S.W. and R.M.H.) according to the 
Reagan-Wentz method of classification 
without knowledge of the patients’ stage 
of disease or clinical course. 

The convention used for our reclassifica- 
tion effort is based on our interpretation of 
the Reagan-Wentz literature? ? 577 and 
personal communication: 

t. Grade 1. Keratinizing-most differ- 
entiated-—actually abnormally dif- 
ferentiated, since cervical epithelium 
is not normally keratinized. Charac- 
terized by large abnormal epithelial 
cells with epithelial pearls and 180- 
lated cell keratinization. Centers of 
the epithelial pearls must be either 
orthokeratotic (no nuclear remnants) 
or parakeratotic (nuclear remnants). 
Lowest mitotic index of the 3 grades 
(Fig. 1). 

2. Grade 2. Large Cell Nonkeratinizing 
— partially differentiated. Many pleo- 
morphic cells varying in size. Isolated 
individual cell keratinization may be 
present but no evidence of orthokera- 
totic or parakeratotic pearl formation 
is found. Moderatelv high mitotic 
index (Fig. 2). 





fg patient with bulky cervical mass but no biopsy; x patient with carcinoma of the vagina. 


3. Grade 3. 5mall Cell--unitform appear- 
ance of small basophilic cells. with 
highest nuclear-cellülar ratio. No evi- 
dence of pearls, keratinization or dit- 
ferentiation of cells in the center of 
nests. Highest mitotic index (Fig. 3). 

At the conclusion. of the pathologic 

studv, the clinical information was corre- 
lated with the histologic grade. The accur- 
acv in predicting prognosis bv tumor grade 
was evaluated. | 

The League of Nations system was used 

for clinical staging. If any question regard- 
ing stage existed, the patient was alwavs. 





Lic. 1. Keratinizing carcinoma. Epi thelial pearl with 
central orthokeratotic (no nuclear remnants) and 
parakeratotic (nuclear remnants) material (40X 
objective). 





Fro. 2. Large cell nonkeratinizing carcincma. Iso- 
lated individual cell keratinization (40 * object. 


plated in the less advanced stage for pur- 


— poses of analysis. 


^ Most patients were treated with super- 


voltage external treatment (cobalt 6o beam 


at 8o cm. SSD)-and intracavitary radium. 
Several patients in advanced stages re- 
celved exterirál radiation alone and a few in 
edtly stages received external plus trans- 
vaginal radiation when an intracavitary 


“application was not possible. External field 


sizes and portals varied somewhat, but use 
of 15X15 (nm opposed anteroposterior 
portals was the standard. Patierts were 
treated at the rate of 1,000 rads per week 
delivered usually in ș fractions, one field a 
day. For the intracavitary portion of treat- 
ment, either 1 or 2 radium applications 


were utilized. The Fletcher or Fletcher. 


Suit applicators were most commonly em- 





Fic. 3. Small cell carcinoma. Uniform 
small basophilic cells (40Xobjective). 
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ployed. Ter-Pogossian and Nolan applica- 
tors were used occasionally. Most patients 
initially received 2,000 to 3,000 rads to the 
entire pelvic field with external radiation. 
This was followed within a few days by an 
intracavitary radium insertion. When only 
one application was used, patients re- 
ceived 4,500 to 5,500 mg. hours. External 
radiation was then completed utilizing a 
midline lead block 4 cm. wide on the skin in 
Stages I and it, bringing the total external 
contribution to the parametrial areas and 
pelvic side walls to 4,000 to 5,000 rads. If a 
second radium application was done it was 
usually performed within t week after com- 
pletion of the external irradiation. With 2 
insertions most patients received more than 
5,500 mg. hours total contribution. Stage 
m and Iv patients received more total 
pelvic dose from external treatments. A 
complete description of radiation factors 
by stage correlating radiation doses and 
radium techniques with survival rates, 
treatment. failures and. complications will 
be the subject of a future report. 

The survival rates were analyzed by 
both absolute and determinate methods. 
Only patients with death due to intercur- 
rent disease (IC) were excluded for calcu. 
lation of determinate rates except for a 
single Stage iir patient who died from com. 
plications of radium insertion. Patients 
lost to follow-up were counted as dead with 
disease, when analyzing survival and were 
excluded from analvsis when evaluating 
site and incidence of recurrence and/or 
metastasis, Survival time was calculated 
from the date of initiation of treatment. 

Survival rates by stage and by histologic 
grade were assessed in the present study 
and compared with results from previous 
reports. Chi square values with Yates cor- 
rection for small numbers were calculated. 
P values (probability of observed differ- 
ences occurring due to chance alone) were 
obtained from appropriate tables. The 
series may not be strictly comparable due 
to selection factors impossible to control in 
any retrospective study. 
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RESULTS 

Results of the present analysis will be 
described in 3 basic categories: 1. histo- 
pathologic classification effort—-reproduci- 
bility and results; 2. survival rates by 
stage; and 3. site and incidence of treat- 
ment failures. 


HISTOPATHOLOGIC CLASSIFICATION 


Group evaluated. Of the 138 patients 
treated solely with irradiation, 99 received 
a histopathologic classification by the 
Reagan-Wentz method. The reasons for 
deletion of the other patients are seen in 
Table 11. In the group of patients in whom 
invasion could not be evaluated, no stroma 
was seen on the available slides—4 of the 5 
had an advanced clinical stage of disease 
and evidently only the surface of the lesion 
was biopsied. The group with questionable 
or minimal invasion will be considered 
further. 

Reproducibility. In attempting to utilize 
the Reagan-Wentz method of classification 
as defined in previous publications? 57» 
certain difficulties arose with regard to 
interpretation. In a number of patients, 
placement of a lesion into one of the 5 de- 
fined grades was difficult or impossible, 
since distinct mixtures of invasive nests of 
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2 or more different cell: types 





were found in ` 


some lesions and other lesions}seemed to 
fit in between.2 gtades rather than within 


tow i 
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a distinct grade. In additio, no attempt. * 
was made préviously to deal withitheissue — 
of questionable or minimal invasion; .of 
tumor. «^ BE NEW. d DN 

An example of the distinct mixtures 
found in the present study is shown in Fig- 
ure 4, /4-C. Nests of all 3 grades were seen 
on the same histologic slide, If noted on aj 
single slide the individual components x 
would have satisfied the.criteria for classi- ~ 
fication into the respective keratinizing, . 
large cell nonkeratinizing or small cell — 
grades. Through personal communication - 
Wentz® implied that Reagan ang Wentz 
classify a slide with 4 distinet or ‘quiestion- 
able mixture of nésts by its niost differ- 
entiated component (large-cell: nonkerati- 
nizing plus small cell would-evidently be 
classified as large cell, etc: Conversely, 
Finck and Denk? class this: group. on: th 
basis of its least differentiated, component 
(same combination presumably would be: - 
classified as small cell carcinoma). We 
chose to analyze the same group by both 
alternatives to see if the resultant clinical 
course could help determine which alterna- 
tive was most logical. Patients with either 
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Slide and block not available (10) 

Unable to classify by Reagan-Wentz method (29) 
Questionable or minimal invasion (1 5) 
Not evaluable as to invasion (5) 
Mixed adenosquamous carcinomas (2) 
Squamous but unable to apply classification (2) 
No invasion on slide (4) 
No carcinoma on slide (1) 


Subtotal without classification (39) 
Reagan-Wentz classification (99) 


PATHOLOGIC CLASSIFICATION- PATIENT GROUP - 
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ic. 4. L4-C) Nests of all 3 grades found on the same 


histologic slide. 64) Keratinizing carcinoma 
41oXobyjective). (B) Large cell nonkeratinizing 
carcinoma (40Xobjective). (C) Small cell car. 
 cinoma (40x objective), 


definite Mixtures or in whom a question 
existed with tespect to exact placement bx 
grade were listed separately as "mixed or 
questionable." [n addition, thev were 
combined with the various "pure sub- 
groups" for analysis as “small cell, any 
component," etc. The incidence of our 
^ mixed-questionable" group was 9.1 per 
cent in Stage 1 and 17.8 per cent in Stage 11. 

According to literature information, 


January, 1974 


Wentz.) and Finck and Denk! appar- 
ently classified all invasive carcinoma- 
anything past the 77 situ phase. We classi- 
hed lesions only if unequivocal deep inva- 
sion was present. The true histologic pic 


ture of the invasive element could there- 


it with the appearance of surface cells 
which may be different. Of the 15 patients 
in the questionable or minimally invasive 
subgroup which were excluded from the 
present classification effort, 14/15 (93.3 
per cent) were alive and free of disease 
longer than § years and 1/15 was lost to 
follow-up. Therefore, deletion of this sub. 
group did not favorably improve the sur- 
vival rates in the group which received a 
histologic grade. 

Relationship of histologic type, clinical 
Mage and prognosis. Table im lists 5 year 
absolute survival rates by stage and grade 
lor our group of patients on whom classifi- 
cation by grade was possible. On super- 
feral evaluation the large cell nonkeratiniz. 
ing group appears to have done the poorest 
which is contrary to results of the previous 
analyses. Chi square and P values were 
done to compare results by grade for 
Stages r and rt. No statistical difference in 
survival was found between any of the cell 
types. For combined Stages 1 and ii, the 
pure (s/s) and “any component" (12712) 
small cell groups had 100 per cent survival 
4t $ or more years with no evidence of dis. 
ease. For the entire group of patients with 
any component of small cell carcinoma, 
55.7 per cent (12.14) had z or more vear 
survival, 

Table iv contrasts absolute $ year sur. 
vival rates from the present series with 
those of previous studies for clinical Stages 
| and n. The comparison was limited to 
these 2 stages as only here does a good 
surgical alternative to radiation therapy 
exist. In Table v all stages of disease are 
combined and § year absolute survival 
rates by grade are listed for each series. 

Wentz,” and Wentz and Lewis found 
that the small cell group did the poorest 
and the large cell nonkeratinizing the best 
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Stage II 


Grade 


Keratinizing 


Large cell 


Small cell | 31/3 


Mixed or questionable 5/5 | 100 | 4/$ 


Totals | 49; 5$ | 3g.1 | 





* These columns represent any component of listed grade, and 
mixtures or questions regarding placement. 


with statistically significant differences 
(columns 1 and 2-—Tables 1v and v). The 
Wentz figures for the individual stages 
(column 1—Table 1v) are misleading as 
they represent 2 to 12 year follow-up. Finck 
and Denk!’ found that the large cell group 
did significantly better than either the 
small cell or keratinizing groups but no 
statistical difference was shown between 
the small cell and keratinizing groups 
(column 3— Tables 1v and v). 

The most contrast between series 15 seen 
in comparing results within the small cell 
group for all stages and for combined 
Stages 1 and 11. Observed differences were 
found to be statistically significant when 
comparing our entire small cell group 
(Table v) with the respective group from 
each of the other series. Both the pure and 
"any component" groups were used for 
each comparison. All P values were less than 
oot. In combined Stages 1 and 11 (Table 
1v), P values were all less than .oos. 


4. SURVIVAL RATES BY CLINICAL STAGE 


Absolute and determinate 5 year sur- 
vival rates for our entire series of 138 pa- 
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ate not included in Total. Other figures represent pure grade without 


tients are shown in Table vr. An explana- - 


tion of the patients who died of any cause 
or were lost to follow-up is included. As 
stage of disease increased, patients died of 
their disease earlier--3/6 Stage H versus 
:/6 Stage 1 patients were dead with dis- 
ease at less than 2 years. Four patients 
with Stage 1v disease died under treatment. 

Table vii compares 5 year survival rates 


Vana 


by stage for groups of patents treated . 
with irradiation only in various series. 
M. D. Anderson Hospital data? were used 


to represent results of optimal treatment. 


Data from the two Wentz papers? are. 


derived from patients with 2 to I2 year 
follow-up and represent less than § year 


absolute survival rates. In order to simplify 
comparisons, the data were combined and 


considered as 5 year absolute figures. All 
series used the League of Nations staging 
method except for M. D. Anderson Hospi- 
tal who use their own modification which 
affects only substages.^ 5? 

In comparing our data (columns 3 and 
4) with those of Fletcher and Rutledge" 
(columns 4 and 6) no statistically signifi- 
cant differences in survival rates exist at 
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column presents any component of listed grade; other figures represent pure grade without mixtures or questions regarding 


{ 5 year absolute survival tates. Present series with 2-12 vear follow-up. 
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any stage of disease using either absolute or 
determinate 5.vear rates. In contrast, both 
series had higher survival for Stages 1, 11 
and m, when results were compared sepa- 
-rately with. data.from Wentz??! (column 1) 
and Finck and Denk!" (column 2). These 
differences were shown to be statistically 
significant except for Stage 11 comparisons 
between our and the Wentz data. 


3. ANALYSIS OF TREATMENT FAILURES 


Only patients treated with curative in. 
tent in whom status of disease is known can 
be evaluated with regard to area and per- 
centage of failure of treatment. On this 
basis 9 of the original 138 patients were de- 
leted for the following reasons: palliative 
treatment, 1; lost to follow-up, 3; died un- 
der treatment, 5. Deletion by stage of dis- 


ease was as follows: Stage 1, 2; Stage II, O; 
Stage III, 2; and Stage rv, s. 

Seventeen of the 129 eligible patients 
were felt to have evidence of disease at 
some time during their follow-up. In this 
analysis local failures (LF) included all 
failures within the treatment field whether 
residual or recurrent. Distant failure (DF) 
was defined as any failure which occurred 
outside of the treatment field including 
lymph node involvement. 

Patterns and incidence of failure are seen 
in Table viri. The number of Stage Iv 
patients who completed curative treat. 
ment was too small for any meaningful 
data. As stage of disease increased so did 
the percentage of patients with failure 
whether local alone (LF), distant failure 
alone (DF) or both (LF-DF). In the Stage 
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placement. 


1 group, local failure alone or as any com- 
ponent of failure was negligible— 1/80 
1.25 per cent). Local failure alone re- 
mained small in the Stage 11 group, but the 
percentage of patients with any compo- 
nent of local failure increased as 2 had both 
local and distant failure. In patients with 
Stage ri1 cancers, bulk of disease becomes a 
major problem and incidence of all types 
of failure increased significantly. 

Some feel that only central failures are 
indicative of possible radioresistance.*”° 
Therefore, those patients who had only a 
central component of failure were separated 
and compared with a similar group re- 
ported from the M. D. Anderson Hospi- 
tal.&1 Both series of patients received ex- 
ternal treatment with supervoltage. Cen- 
tral failure was defined according to Dur- 
rance ef al. as: "Clinical or biopsy evi- 
dence of persistent or recurrent disease, 
either on the cervix, in the body of the 
uterus, or in the upper two-thirds of the 
vagina at any time of follow-up examina- 
tion.” The incidence of central failure is 
low for clinical Stages 1 and 1 with no sta- 
tistically significant difference in the results 
of the two series (Table 1x). In both series 
the incidence increased with increasing 
stage or bulk of disease. 

'The most common areas of distant fail- 
ure in the present series were in lymph 


. tn 
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nodes and lung. For Stage 1 patients, no 


known lymph node failures occurred. dn 


Stage 11 and m patients, 3/5 Stage a "and 


2/4 Stage 11 had a lymph node component 


of failure. 
'The following histologic breakdown was 


found for the patients in the treatment fail- . 
nonkeratinizing, 10; - 


ure group: large cell | 
keratinizing, 1; mixed large atid-small cell, 
1; mixed adenosquamous, azslidenavail- 
able, 2; unable to evaluate regarding inva- 
sion, 1. The group of g Stagé 1 and 1 pa- 
tients was analyzed separatelyQnly 2 of 9 
did not receive a histologic grade, Both had 
only distant metastases. The. Stage 11 pa- 


tient with failure whose slide was classified - 


as a mixed large and small cell carcinoma 
had only distant metastasis with no local - 


failure component. The Stage zv patient 
with mixed large and small cell died under 
treatment and, therefore, was not evaluable 
with respect to treatment failure. —  — > 

Radiation factors were analyzed in detail 
for the entire failure group. The most 
valuable information can be obtained from 
analysis of data from the 9 patients within 
Stages 1 and 11. Bulk of disease becomes 
too much of a factor in Stage 11. The sole 
Stage 1 patient with local failure received 
6,480 mg. hours in 2 radium applications 
plus external therapy for totals of 6,904 rads 
at Points A and 6,112 rads at the pelvic 
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gntracavitarv radium insertion. NED = No evidence of disease. 
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walls. 'Fhis patieat had a "keratinizing car- 


cinoma” with the presence of giant cells. 
The 2 patients with distant failure alone 


had only a single radium insertion. Two 
Stage 11 patients shad local failure. One re. 
ceived 5,940 rads at Point A , a minimum of 
5,594 rads'at Point Band a minimum of 


$810 rads at.pelvic side wall. The other 
patient had à minimum of 5,482 rads at the 


pelvic side wall and a minimum of 6,872 


rads at Point A. 


DISCUSSION 


£^ 


relates with tumor grade, 1.252627533-35 Gup 


gery alone for small cell Stage 1 lesions. - 
6/39 (15 per cent) died with disease. 
Others, however, are unwilling to accept 
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FIVE YEAR SURVIVAL RATES BY STAGE— PRESENT SERIES 
(TREATMENT WITH IRRADIATION ALON E—-138 PATIENTS) 
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Group who died or were lost to follow-up 


m | 
| $ yr. abs. | 5 yr. det. | 
~ RE eer] fc — 
| No. ^ aT 74/82 | 34/78 | failures—2 dead at t, 3 yr.; 1 with solitary lung metas- 
. + Per Cent p 9802 (4^ 0954.9 | tases resected at 4 and alive NED at 6 yr. 
| PE lost at less than 5 yr. NED at 1, 5, yf. 
o | | “4 dead with ID at 1, 1, 3, 4 yr. 
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*1 died during treatment from complications 
*1 died of ID at 4 yr. 
1 lost NED at 4 vr. 
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died during treatment 


died with disease-—1 treated for palliation only died 


at 5 mo.; other 2 died at 3 mo., 3 yr. 


Determinate survival rates-—deleted patients with intercurrent disease (ID) and 1 Stage i patient who died from complications of 


the concept of radioresistance and feel that 
local failures are related to other fac. 
fors "499 

Human tumor radioresistance is implied, 
if local or central failure occurs in a patient 
or group of patients treated adequately 
with radiation therapy. Some feel that bulk 
of disease and inadequate radiotherapy 
rather than tumor grade account for most 
local failures?! Sherman?? reviewed a 
series of cases which included 23 central 
failures. Films were available on 18 and all 
showed poor radium geometry. Fletcher! 
in his 1970 Janeway Lecture stressed sev- 
eral points pertinent to "Radiation Fac- 
tors": I. radiobiological data do not dem. 
onstrate the existence of biological radio- 
resistance per se in epithelial tumors; 
2. "cold spots" are sufficient to explain 
failures without seeking a biological expla- 
nation; 3. central failures are bound to 
occur with large central lesions if one initi- 
ates treatment with intracavitary radium, 
as such an application will not have max. 
imum effectiveness. Ortho. and supervolt- 
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Wentz" | 
| | | Finck and 
a Wentz and | 1o 
Clinical Pig den Denk 
: Lewis 
Stage | | g yr. abs. | ; - 
| ç yr. abs. : | | at 
| | | | à "n. 
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! Wentz®--125 patients, 1947759, treated with radium and ortho- or supervoltage. m ii M 
? Wentz and Lewis4—200 patients, 1952-62, treated with radium and orthovoltage. e 


5 Finck and Denk!9-—252 patients, 1955759, treated with orthovoltage and radium. . 
4 Present Series—-138 patients treated from May 1960-June 1966 with supervoltage (Cos) and radium. CORE m 
5 Fletcher and Rutledge.*—(a) absolute rates, 1,604 patients treated September 1348- December. 1960 with radium and orthosit. 
¢ . . : - " x s DN Pa Ses 
supervoltage; (b) determinate rates, patients treated with supervoltage and radium from September 1954 to December 1963. Dati ex 
pressed only as percentages. ia ios aed = 


age series from M. D. Anderson Hospital 
were compared. The incidence of central 
failures was decreased by one-half in the 
supervoltage group in whom whole pelvis 
radiation was given first. This technique 
evidently produced shrinkage of the tumor 
and resulted in more effective subsequent 
intracavitary radium therapy. 

Site and incidence of failure by stage of 
disease must be analyzed together with 
radiation information. By definition only 
local failures could be listed as proof of 
radioresistance. Surgical removal of lesions 
destined to have only distant failure will 
not improve local control or survival. The 
negligible incidence of central failure in 
Stage 1 and 11 patients, reported by Dur- 
rance et al3 and the present study, casts 
doubt upon the concept of radioresistance. 

Some major problems can be identified 
in the Wentz! and Finck and Denk" 
studies which raise questions regarding the 
interpretation that failure of cure was due 


to the existence of "radioresistant" sub- £: 
groups: 1. Five year survival rates by stage 
in their series appear 4éss. than optimal 
when compared to results from M. D. 
Anderson Hospital or the present series 
(Table vit). These differences might be due. ` 
to treatment factors. 2. External irradiation | 
was given with orthovoltage in 2 of the tis 
series and occasionally in quite protracted 
courses. In the third series both ortho- and 
supervoltage were utilized. In the groups 
of patients discussed in the 2 Wentz papers, 
intracavitary. radium preceded any exter- 
nal treatment for almost all Stage 1 and 11 
lesions. A combination of thesg factors may 
have resulted in the delivery of less than 
cancericidal doses in some patients. Previ- 
ous treatment methods that might now be 
considered less than optimal have been 
altered by Wentz® in the light of newer 
concepts. 3. Subgroups were defined as 
radioresistant yet radiation factors were 
not discussed at any depth. No attempt 
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D NE seu ME M LP RENE REI E LN 
IE | No. 6/34 1/54 | V34 | 2/34 | 3/34 | 5/34 
| [PerCent| — 17.6 | 2.9 — | 8.8 | $.9 — | 8.8 |. 14.7 
TM ÀMÓMÀÀ——— M À— EEA E, pr. — MÀ MÀ M ÀÀ—MÀÀÀ—ÀÀÀ MÀ 
r | Y | | | ji / 
IIT No. 3 6/13 | 2/12 | 3/12 | 1/12 | 3/12 | 4/12 
. | Per Cent $0.9 e] 16.7 | ‘ | 8.3 | 25.0 23:5 
T "S nena Re een ih TTE CREE memet rennes emen espere waits nnana — ore PERIERE ER ER LONE ARE ERE ppp TENER id E 
puce ue | ES EE | | | 
IV No. | 2/3 1/3 | Oo | 1/3 | 2/3 | 1/3 
| Per Cent | 66.7 3343 | a | 3505 ! 66.7 | d 


See text for explanation of LF, DF, etc. LF= local failure; DF — distant failure. 


was made to report the failure group with 
respect to radium placement or adequacy 
of total doses. 4. Sites and incidence of 
treatment failure, local versus distant, were 
not listed. 

Our patient group was ideal for evaluat. 

ing the concept of radioresistance or de- 
creased radiocurability. Five year survival 
rates by stage are comparable to the best 
survival rates in the literature (Table VII) 
suggesting optimal treatment. Radiation 
factors and site and incidence of treatment 
_~ failure were analyzed in detail. 
(The results of the present study do not 
“support the concept of radioresistance or 
decreased radiocurability on the basis of 
tumor grade. No statistical difference in 
survival was found between any of the 
histologic grades at any stage. In particu- 
lar in the small cell Stage 1 and ir patients, 
suryival.was 100 per cent at $ years for 
patients with either small cell carcinoma 
alone (5/5) or as “any component" (12/ 
12). For all stages, 12/14 (85.7 per cent) 
with any component of small cell carci 
noma survived 5 years and 1 of the de. 
ceased died during treatment. The other, a 
Stage 11 patient, had evidence of only dis- 
tant metastasis at death with control of the 
local irradiated disease. 


Patterns of local and distant failure in 
the present series were related to stage of 
disease and not histologic grade. As stage 
or bulk of disease increased, so did the per- 
centage of local and distant failures. The 
incidence of central failure was the same as 
that of the M. D. Anderson Hospital for 
Stages 1 and i54! No patient with small 
cell carcinoma had local failure after cura- 
tive radiation therapy. 

Differential radiocurability by tumor 
grade may in fact exist, but may not be 
detected unless radiation methods and 
delivered doses are less than optimal. The 
probability of control of disease versus de- 
livered dose has been studied in various 
tumor systems. For supraglottic larynx, 
Shukovsky* has shown that the curve for 
control of disease versus dose is very steep; 
i.e. the probability of control increases 
rapidly within a small range of dose levels. 
Small cell carcinoma may in fact require a 
higher dose of radiation for control than 
either keratinizing or large cell carcinoma. 
This does not, however, imply absolute 
radioresistance. Because of techniques used 
in the era in which patients were treated in 
the Finck-Denk and 2 Wentz series, their 
effective delivered dose might have been 
less than in the present series or in the 
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CENTRAL FAILURE-—ALONE OR CONCOMITANT 
(COMPARISON OF PRESENT SERIES WITH M. D. ANDERSON HOSPITAL SERIES—- 
SUPERVOLTAGE RADIOTHERAPY USED IN BOTH) 
| Central Failure--Any Component "n 
Clinical Present Series MDAH Data?! Tun 
Stage s+ year follow-up Failure within § years 
| No. | Per Cent | No. Per Cent 
| 1/50 | 1:26 6/ 407 1.5 
MCN aad Sa — EI RN EDS - T EMI RETE CEU e d e a ar RR RSS m n 
a f 4 i i fa ^ H oe 
i | 2/ 34 | 5.9 | 30/618 L5. 4.5 
NNNM natin oo —— € eee pm bd —À ee ge es ae 
IH | 12 | 25.0 | 24/324 7.5 HIA 
| | 49/ 275 17,0 1B 
NENNEN MM RCRUM ER ce | 
IV | 2/3 | 66 32/81 39.0 


MDAH= M. D. Anderson Hospital. 

M. D. Anderson Hospital experience. We 
feel that this possibility is the most logical 
explanation for the differences in reported 
results. Other less likely explanations are: 
(1) the small cell and keratinizing groups in 
other series may have received selectively 
poor radiation; (2) methods of grading may 
have differed significantly; (3) inclusion of 
the minimally invasive group of carcinomas 
could have altered survival by grade espe- 
cially if all had fallen into a single grade; 
and (4) large differences in clinical staging 
may have existed between series. 


CONCLUSIONS 


Our findings differ from those of some 
previously reported series in that histologic 
grade did not correlate with survival when 
using the Reagan-Wentz method of grad- 
ing. The analyses which showed such a cor- 
relation!?:334 may have defined subgroups 
with only relative rather than absolute 
radioresistance. Modern day radiotherapy 
with its ability to deliver higher and more 
effective doses may in fact overcome any 
tendency for differences in survival be- 
tween histologic grades. Our data support 
the contention of other authors?! ?*?? that 
the concept of radioresistance for certain 


squamous cell carcinomas of the cervix 1s 


misleading and nonexistent, if ideal sadia- 
tion techniques are utilized. No evidence 
was found to support the use of histologic 
grading to determine method of treatment. 
Surgery for Stage 1 and 1 lesions is not 
justified exclusively on the basis of "small 
cell" histology. Failures of treatment are 
related to bulk of disease, inadequate ir- 
radiation. or initial extension of disease 


A 


outside of the radiation field rather than _ 


to histologically determined “radioresis- 
tance." s M Ze 


SUMMARY 


Survival rates by stage and patterns and 
incidence of treatment failure were ana- 
lyzed in a group of patients with squamous 
cell carcinoma of the cervix who .were 
treated. with supervoltage radiation. and 
intracavitary radium. Histologic grading 


was done by the Reagan-Wentz method. 


Clinical information was correlated with 
the pathologic findings to determine if dif- 
ferential radioresistance or decreased radio- 
curability exists by grade. 

Five vear survival rates by stage in the 
present series are equal to those of an 
M. D. Anderson Hospital series. No evi- 
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dence was found to support the concept of 
differential radiocurability by histologic 


grade. In particular no local failures oc. 
curred at any stage of disease after "cura. 


tive" treatment in the small cell carcino. 


mas--either the "pure" or "any compo- 


nerit” groups. Failures were releted to 


clinical stage or bulk of disease. Modern 
radiotherapeutic techniques mav in fact 
overcofhe any tendency for the differences 
in survival rates found between histologic 
grades in previous analyses. Surgery for 
Stage f ahd 11 squamous cell carcinoma of 
the'cervix will have to be justifiel on a 





basis other than tumor grade. 


Leonard L. Gunderson, M.D. 
Radiation Center 
Latter-day Saints Hospital 


Salt Lake City, Utah 84103 
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“COMPARISON BETWEEN A COLPOSTATIC AND A 
SYSTEM IN TREATMENT 


LINE SOURCE RADIUM 


JANUARY, 1974 


OF CARCINOMA OF CERVIX UTERI* 
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TOHE tse of heavy metal shields built 
c into cervix radium applicators was 
fist suggested by Blomfield in 1947! and 
_ ‘By Neary in the same year," both inves- 
«sflgators describing a mid line “bomb” 
“type Of apparatus-in the upper vagina. 

Fletcher e£ 2/5:described .a shielded col- 





postatic technique in 1952. By 1961, 
Blomfield? had abandoned his "bomb" 


technique for a linear apparatus employ- 
. ing 2 parallel radium sources in the upper 
| vagina. In 1963, Fleming and Wiernik? de- 
scribed. a hollow cylindrical vaginal ap- 
pheator into which selected shielded ra. 
diation sources could be introduced, and in 
1966, Campbell and Douglas? described a 
central linear shielded vaginal source in a 
solid lucite (Perspex) vaginal applicator. 
Aftérleading and permanent loading of all 
or part of the radiation sources were em. 
ployed by several of these authors.!.3.5:6.19 

The purpose of this paper is to compare: 
method £-—a central semicontinuous line 
source of radium in the vagina and uterus 
with method 2—thè colpostatic method 
. described by Meredith,’ widely known as 
the Manchester svstem. 


MATERIAL AND METHOD 


The line source svstem used is based on 
that of Campbell and Douglas? but con- 


struction has been simplified to allow the 


apparatus to be machined from a cast 
Perspex rod by a competent radioth erapy 
machine-shop operator. Cast Perspex is 
emphasized as it does not have the ten. 

ARUM OF TN NE u n ESTEE 
dency to “craze” as does extruded E erspex 
and is, therefore, more durable. 


A. GLAZEBROOK, M.B., M.R.C.P., FER, C.R.C.P.(C.4 


LIVERPOOL, ENGLAND 


Both methods of radium application were 
combined with supplementary parametrial 
megavoltage x-ray beams, emploving a 
contoured wedge filter to obtain the de- 
sired dosage profile across the mid frontal 
plane of the pelvis. 

The system employs a semicontinuous 
line of radium tubes in uterus and vagina 
(Fig. 1; and 2). The uterine radium is 
permanently loaded into a stainless steel 
tube and articulates by means of its threads 
to the vaginal applicator at 1 of 2 points. 
These threads are ultimately tied to the 
perineal bar of the vaginal applicator. 

The vaginal applicator is constructed of 
segments of Perspex which are threaded 
onto a keyed stainless steel tube, closed 
and flanged at its proximal end, and the 
whole is held firm bv a knurled screw. 
threaded locking ring. The vaginal radium 
is shielded posteriorly bv heavy metal 
Inserts to control the rectal dose, although 
segments without such shielding are avail- 
able if required. The applicators are avail- 
able in 3 diameters and can be made up in 2 
lengths by virtue of an optional center 
segment. The long and short spacers of the 
spindle allow the perineal bar to be placed 
SO as to accommodate variations in va- 
ginal length. 

The vaginal radium is permanently 
loaded in a further stainless steel tube 
which is afterloaded into the assembled 
vaginal applicator and secured on a screw 
thread. The strength of radioactive load- 
ing is stamped on the distal face of the 
knurled knob at its distal extremity. When 
properly tightened, the radium sources lie 


" Based on a paper presented at the Fifty-ffth Annual Meeting of the American Radium Society, Colorado Springs, Colorado, 


April 22-26, 1973. 
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lic. 1. Stainless steel intrauterine tubes (above). 
The 6 cm. tube contains 35 mg. and the 4 cm. 
tube 25 mg. of radium. The 3.5 cm., 4.0 cm, and 
4.5 cm. diameter vaginal applicators are shown in 
cross section below. The posterior shields, keyway, 
larger central perforation for assembly tube, and 
smaller central perforation for threads are clearly 
shown. 


directly in front of the heavy metal shields. 

The whole apparatus is held in position 
by means of tapes attached to an ab- 
dominal corset. The anterior tapes are at- 
tached to a triangular metal bobbin which 
threads onto a Velcro" strip on the corset. 
This arrangement allows a quick and easy 
change of dressings. 

Figure 3 shows the 1sodose distribution 
around the vaginal applicator, and the 
degree of posterior shielding is shown on 
the longitudinal and coronal sectlon ex- 
posure radiographs (Fig. 4; and 5). Figure 
6 demonstrates the cylindrical shape of 
the isodose distribution from the com- 
bined uterine and vaginal radium dosage 
in the anteroposterior view. In the lateral 
view, the axis of this cylindrical distribu- 
tion is curved to a degree dependent on the 
angulation between the intrauterine and 
vaginal tandems. 

During insertion several points require 
comment: 

1. If the cervical canal is overdilated 
prior to insertion of the intrauterine 
source, asnug fit will not be achieved. 
Dilatation to No. 7 Hegar is usually 
sufficient. 





in 





Pic, 2. Assembled view of complete apparatus 
(above); exploded view below. A = perrranently 


or 2X2$ mg. radium tubes in tandem). B= keyed 


segments (note different profiles). E=large stem 
spacer equals twice the length of G-small stem 
spacer. (G is the standard unit of length; equals 
the length of the gynecologic radium and cesium 
tube and the length of the optional center seg- 
ment which if used replaces it.) F =perineal bar; 
note 4 slots for fixing tapes; the capital “R” in the 
top right hand corner is to identifv positively the 
correct face toward the operator; if placed back to 
front, the bar will lie horizontal instead of vertical. 
H-the knurled locking ring. I=the stainless 
steel wire threader; when pushed hard against the 
distal segment, the angled end of the short limb 
causes automatic opening beyond the proximal 
segment for speed in threading. 


>. If the longer intrauterine source 
protrudes from the os, the shorter 
source should be used. 
Neglect of either of these points 
may result in the metal tube slipping 
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birdy out, ofthe OS ud thus mav 
over ride: ‘the. proximal end of the 


*u E vaginal. applicator with consequent 


< tisk of excessive dosage or mech anical 
abrasion of the } posterior fornix. This 


E happened i in one of the earlier treated 


cases.in. the series and eventually led 


.todhe develepment of a rectovaginal 
ORA $ 


or 
TE. 





d Duiig | insertion of the Vagina: ap- 





Fic. 4. Isoradiogr aph in long axis. Irradiation inten- 


sity is in white. The posterior shielding effect ‘is 
clearly seen, 
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hic. 5. Coronal isoradiograph. Irradiation intensity 
is in white. The extent of the protected segment is 
clearly shown (any similarity to a solar eclipse is 
unintentional). 


4. 





plicator (Fig. 7 through 13), the seg- 
ments should Bie kept firmly against 
the flange on the assembly rod by 
gentle pressure with the middle finger, 
otherwise the threads of the intrauter. 
ine tube, or even a piece of vaginal 


mucosa may be nipped, causing im. 
proper articulation in the former and 
mucosal trauma in the latter case. 

The vaginal applicator should be slid 


012 34 5 6 7 cm 


hic. 6. Anteroposterior view of combined 


radium dosage distribution. 
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Fic. 7. The distal and proximal segments are as- 
sembled on the assembly rod and the threads 
from the uterine tube are passed through, the 
threader. 


along the threads to its full extent, 
with the interior end angled slightly 
posterior to the long axis of the vagina 
and the threads then retracted to- 
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wards the exterior (maintaining pres- Fic. o. The-applicator is slid “nose down” along the 
sure with the middle finger as already threads into the vagina. Notë tlicipressure of the . 
described) to ensure proper articula- middle finger on the applicator segments (see 
tion of the 2 components. Otherwise, text). 2 cw mrt 
overriding of the intrauterine com- | cuum E 


ponent may again occur. It is ad- 

vantageous to hold the flange of the 

x intrauterine tube against the cervix 
with the flat face of a ring forceps 
placed along the anterior vaginal wall, 

c. After complete assembly of the va- 
ginal applicator and tying the threads 

to the perineal bar, the active vaginal 


source should: be: screwed..in tem- 


porarily while bladder. ane qc al dose 
rate measurements.are taken; then it 
should be retnoved to its portable 
safe (Fig. 14). An indwellittg Foley 
catheter and. rectal marker chain: are * 
then inserted, vaseline gauzé-and a 
camgee lap. pad applied between the 
vulva and the perineal*bar. The fixa- 
tion tapes are then tied. Final place- 
ment of the active vaginal source 1s 
‘made after the patient has. left the 
operating room and the check roent- 
genograms taken in the anterior 
(Fig. t£) and the lateral (Fig. 16) 
projections have been reviewed. 

Most authors agree that the dosages at 
the pelvic side wall from radium are sig- 
nificantly lower than those achieved in the 
paracervical region. Although Neary’s 
| "bomb" applicator! was an attempt to. 
Fic. 8. The threads are drawn through correct this by ingenious filtration, the 

the applicator segments. usual method has been maximum lateral 
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Fie. 10. The applicator is fully introduced. Note 
pressure with left middle finger while tensioning 
the threads. 
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Fic. 11. The assembled applicator. Note method of 
tying the strings: a reef knot at the introitus ven- 
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Fic. 12. Vaseline gauze and a lap pad have been ap- 
g I 
plied between the vulva and the bar, and the tapes 
are being tied. 


separation of colpostatic sources. With the 
present widespread use of supplementary 
megavoltage pelvic wall irradiation, such 
attempts would seem unnecessary and may, 
in actual fact, complicate efficient match. 
ing of the parametrial irradiation, Figure 
17 demonstrates the combined jsodose 
pattern from anterior and posterior con. 
tour wedged 6 MV x-rav beams. One can 
readily see that a cylindrical radium dosage 
distribution gives an optimum fit. The 
system described gives such a cvlindrical 





Fic. 13. The active vaginal source is being 
afterloaded into the applicator. 





Vic. 14. Portable carrying safe. Lugs on either side 
of the lead canister fit into slots on the long 
handled, 2 wheeled transporter. Dose rate mea- 
sured at the surface for a content of 80 mg, equiv- 
alent of cesium 137 was unrecordable. 


distribution, and dosage combinations can 
readilv be designed to give whatever dosage 
profile is required from one pelvic side 
wall to the other bv means of a suitably 
contoured x-ray wedge filter. Figure 18 
shows such contributions from a central 
radium source and an opposed pair of con- 
toured 6 MV x-ray beams. It 1s important 





hig. 14. Anterior roentge nographic projection 
of successful insertion, 
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Fig. 16. Lateral roentgenographi¢ projection of the- 
same insertion as in Figure 15. The assembly tube, 
posterior lead segments and intrauterine tube are 
clearly seen. DE i 


that the slope of the rising x-ri iv dose be- 
tween Point A and Point B. should be 
moderately shallow so that miñor shifts of 
the radium sources off the mid line will 
not produce catastrophic dosage differences 
between right and left sides. The com- 
bined dosage profile i is also shown and can 
be seen to maintain a dose of 5,500 rads 
minimum out to 6.25 cm. ateral to the 
mid line. The illustration shows the profile- 
adopted after a questionnaire sent to 9 
Liverpool radiotherapists in the summer 

of 1968 revealed that thev wanted: (a) 
radium dose at Point A to be 7,000 rads 
in 2 inserts; (b) minimum Pus Me dose 
of 5,500 rads out to 6 cm. from mid line, 

eioderitely level lateral to point Point A; 

and (c) 1,000 x-ray rads transmitted 
through the mid line. Therapists can re ad- 
ily design alternative computations. 
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|] Fic. 47: GMV x-ray distribution across pelvis (sum- 
matedinterior and posterior fields). The isodose 
^, lines tise from s0-per cent by increments of 10 per 
“Seerit to,maximum of 158 per cent (point). Narrow 
hot’ spots: of 170 per cent occur in lateral subcuta- 
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neous zoties. 
COMPARISON OF TWO SYSTEMS 

Comparison of the 2 svstems is derived 
from a series of 86 cases treated bv the 
Æ line source" and 84 consecutive cases 
treated ‘by the Manchester system at 
© Liverpool between September 1i 967 and 
^ March 1969. The project was carried out 
by the same group of radiation therapists 
at the same institution where a// radium 
insertions of the population served were 
performed by the group who had worked 
closely together for a minimum of 6 years 
and were ‘completely familiar with each 
others’ capabilities with regard to the 
operative technique and staging at E.U.A. 
The only criterion of selection was that 
half of the group adhered to the orthodox 
Manchester system while the remainder 
employed the line source method routinely. 
It was notable that some who had em- 
ployed the Manchester system used the 
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hic. 18. Dosage profile across pelvis in mid frontal 
plane. Radium, 6 MV x-rays and combined. 
Radium dosages near to the mid line are conjec- 
tural. Note that radium gives 7,000 rads to Point 


y 
A for 2,200 rads to Point B. For criteria of selec- 
tion of this pattern see text. 


line source system at the second insertion 
when high rectal dosage complicated the 
hrst insertion. Positive histology was avail- 
able in all but § cases (3 line source, 2 
Manchester). 

In the fall of 1969, a preliminary com- 
parative analvsis was made of those cases 
eligible for a 1 vear minimum follow-up; 
t.e., 48 cases treated by the line source SyS- 
tem from September 1967 to September 
1968 were compared with s1 consecutive 
cases treated bv the Manchester method 
for the same period. The results of this 
analysis are given in Tables 1 to v. It was 
found that there was no significant dif- 
ference between the methods with respect 
to survival, immediate reactions (although 
the Manchester group tended to be more 
severe), response rate or recurrence rate, 
but that there was a statistically significant 
advantage in complication rate for the 
line source system. It was, therefore, de- 
cided to continue with this method. 








j : Es ! SEE gc Ie ca ta pI : 
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PE ' i * Y " * i 
Lance I EE 
SURVIVAL AT SEPTEMBER 1969* * i 
| Manchester Series | Line Source Series | 
| (Sf cases) | (48 cases) : "rs 
| DE ae | ee 
| Cases | Alive | Cases | 58 Alive 
Stich cee aria Aa ————— Máà — m— —MM E 
i & i S i " H Pes 
Stage | | 15i A. a | 20| | I$ 
a. - | rg |. 7533095) 4j o5 "Bol oon 
prm | PAE AEE E IEA PEETELI A EA i AEREE OEE A IE AERE cena EEEE EEE E Saa a cM 
Stage m C H E. © H GAS 
pies IV NE | 9 i I | o | E 
| | z ' s, E: 
—————————— M CRM E usual — eect aaa REUS is P € os 
i O07 i C i vA : 
1 "m t GI | 40 (80%) | 48 r 36 07 5%) 
i i r 
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As an incidental finding, 19 of the 99 
cases e persistent low back pain 
and 14 of these (73 per cent) were dead by 
the end of the vear, suggesting that this 
symptom carries an extremely bad prog- 
nosis. 

By the end of March 1969, 86 consecu- 
tive cases had accrued to the line source 
method and could be compared with 84 
consecutive cases treated by the Man- 
chester method. 

A further comparative analvsis of all 170 

ases was made in April 1972, with a 
minimum 36 month follow-up in all cases 
except 1 lost at 3 months and presumed 
dead of disease. The results of this analysis 
are given in Tables vr to x. No significant 
difference was found with regard to sur- 
vivors at time of analysis, survivors at 36 


Tage H 


IMMEDIATE REACTIONS (SEPTEMBER 1969) 


i ; 
| Manchester | Line Source 
| Series (si cases) | Series (48 cases) 
i Aen ARM TAM A aaa RUPES eo Ra rannat er dh Pa PPP Wenn memes Atl | pmnan aaas vrana — P e m NHI 2 = 5 une 
| Moderate | Severe | Moderate | Severe 
| APT eer: PET 
——— e | | 
Bowel Lo NE MEM H1 || © 
Bladder | 6 E d 8 l o 
| (VENUES MT mA 
Eo —— a | 
Total | 16 | 6-22 | I9 | © 
l | 4370 | 4970 | 
| | dubie. E | — Á—— | 
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months did iore «o died Cee 


quently ), response rate, recurrence rate or 
metastasis rate, or immediate reactions (in. 
spite of the decision in the sunimer of F968, . 
to supplement line source cases with 6 MV 

X-rays 
duh the center of the wedge. of thë 
86 cases were treated in this. mafiner, {36 


per cent]). The Manchester cases ‘continued 


on 4 MV x-rays transmitting” §oo:. rads 
centrally. C omplication rates maintained a 
statistically significant adv antage in: favor 
of the line source, especially in regard to 
vaginal stricture and occlusion rates, and 
after the lapse of 36 months when small in- 
cidences of parametrial fibrosis began to 


appear in both series. Rectal dose rates, 


(Table x1) showed higher values for the 


TABLE Ill 


RESPONSE (SEPTEMBER 1969)* 





| Manchester . | Line Source 
| Series (51 cases Series 8 cases 
| 3 | 4 
te tiim nf a MAMMA Vr rS ym | ahea enaa a IRENA i id i em eA PM A Ps ARAS deri ue P NANI Rm e m it rm à EVA HRA I S A 
| i i 
Degree |. Alive | Dead | Mi ve Dead 
de | ^s s | C | y^ | at 
H i m n i 9 $) $) | Í 
e p Ww s d gf sk d X 
o | o EE. o] I | 3 
Aer | | 
N.K. | © : I | o | o 
TR | a a 
i 
. { a™ i 
l'otal- | i ds 
| 92/6 | 836 


* One case lost to follow-up at 3 months is presumed dead of 
disease (Line Source Series). N.K. = not known. 


and transmit 1,000. xray ‘wade. AP. 
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RECURRENCE (SEPTEMBER 1g69)* LATE COMPLICATIONS (SEPTEMBER 1909)* 
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Line 5ource | Manchester |! Line Source 
Series Type | Series Series 
(48 case (51 cases) (48 cases) 


E 
— 





Alive | 
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Alive | Dead Cystitis 
" | ——Ó—— Post coital bleeds 
Cervix4- vagina oO | 6 Vaginal adhesions 
pelvis — P orx and dvspareunia 
goce € ——— ae - Vaginal stricture 
| é occlusion 
aN ed ESR rt eee | MTM MUS Abd om in al C ol IC 
i 
| 


| 
| 
| 
| 
| 





Distan Bone I Skin | Rectal bleeding 
. metastasis Abdomen 2 | Liver 1 Rectal stricture 
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| 
| 
| 
| 
| 
i 
PS E 7 JA \ ro us ` 
bis (27.5% | [5 (10. 5%) 
i 
| 
| 
3 | vus Total | 24 (47%) | 9 (19%) 
i ES : à 
| 


Hd 


mm | À—MÀMÁÀ—À——9— * For totals, difference 28 per cent, standard error of the dif. 
ference= 9.0 per cent. The difference 3.12X S. E.D. x?— 8.91, 
p= «oor. Highly significant. 
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deaths 4 
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* For total recurrences, differences 9.0 per cent. Standard "ET T | m M UNS 
: error of differences 7,8 per cent. Not statistically significant.Note: Cause the line source was used at the sec- 


un usum to have been due to carcinoma . ond insertion following à high rectal dose 
eee 1d from the Manchester technique at first in- 
Manchester series. Twenty-eight cases are — sertion. Lack of balance of doses at right 
excluded: from this Table either because Point A and left Point A was more marked 
they received radium onlv to a dose of ap- in the Manchester series (Table XH) and 
proximately 8,000 rads at Points A or be- again only cases having full line source or 


TABLE VI 


SURVIVAL AT APRIL 1972* 





Manchester Series Line Source Series | Total 
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Stage | 


t3 | 
-— 0| 


Cases-— 2 | | 34 
Alive—- | 16 (76) | 43 (78) 


Stage I 





Cases-- | a | EET 


| Alive-— | 21 (66) | 19 (68) 40 (67) 


Stage HI 
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1I (38) 16 (31) 
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99 (58) 
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Stages I&II | Cases— s3 | 
| Alive— [ | | 37179) 


i H 
3 t 
mire am M P Mata re ri m eir aar A Ha RAI s. 





* Minimum 3 vear follow-up, All deaths presumed to be from carcinoma. Status as at April 1992, 
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3 YEAR SURVIVAL, ALL CASES" 
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| E TN * T ^ * ^ * i ryo 
| Manchester Series | Line Source Series | Total 
i | : . 
Cauca oa aoe Se ee 
| No No. Per Cent | No. | No., Per Cent | o | No., Per Cent 
— X — EEEE ER ae Rt POOR ER NN 1 — T Me Saga EE E INEST lata, rM 
| | | | rt 
Stage I Cases— | 21 | | 34 || L ue. 
| Alive— | | 18 (86) | | 20:400) | | ^ 45 (82) 
papaa eee errasse D mm imt mean etm remi eia ovv a D Uo e xS — merasa — Dope UNS —— "e A ja 
Stage IH | Cases— | 32 | a8 | bo l> 
AT H mea Peng | 4 Pare 
| Alive— | | 25 (78) | i | 20 (71) | | ^t AS ATS 
eee ea 8 at oe Saintes bat oh townhall eS lee AS sae ME ool aa oR A ear epe em nuce d adepti EEA ERIN MARGE. pe ETE CMM Mr 
i i ] i i 
a i i j $ 
Stage IH | Cases— | 29 | | Jy d L ux» 31 | 
| Alves - 3 n 2| ) se | |o a8 3) 
ij Y | | i i 
Stage IV | Cases— | 2 | | D | js d 
| Alive— | | O | | O | i Oo 
possim eus vp irsupertepa inii cine m Lune editi paid AEAEE R iita = =. OTEA ETERA en as Vui t i i Na Sian ea mm tiri taste d VTUEM IHetE A MH. uam SS 
l'otal | Cases— | 84 | | 86 | | [296- a} 
| Ahve-- | 66 (67) | | 2 (61) | "5.308 (63) 
Stages I&II | Cases-- | 53 | 62 | | ng | 
| Alive— — | | — 43 (79) |. 47685) | go (78) 


full Manchester insertions (combined with 
supplementary external irradiation) are 
included. Table xu analyzes 25 cases who 
did not receive supplementary irradiation. 

A further 7 cases having persistent low 
back pain occurred, making a total of 26 
cases in all. Of these, 17 were dead at the 
second analysis (68 per cent) confirming 
the bad prognosis for this symptom. 


‘Taste VIII 


RESPONSE* 


Line Source 
Series (86 cases) 


nmn HH natas ti v ater im e ASH anana Pa aa 


Alive Dead 


Manchester | 
Series (84 cases) 


rere tear e HAMA amr A 





i 
4. 49 2271 | $1 | Ig= 7O 
a o | és o i 4 
o o 10 | o | 7 
NK. | o | I |o: | 3 
IRE RANT Í PETT E EEE ———— cem 
Longest | | 


survivor | 50 Months 





* + complete clinical regression; ( €) = partial clinical regres- 
sion; o= no regression. All cases of unknown status and the 1 
case lost to follow-up are presumed dead of carcinoma, 


DISCUSSION | Quee A 
Neary’ emphasized that the influence on 
the pelvic wall dose from a central line 
source in the vagina is within 5 per cent of 
that achieved by colpostatic systems. Such 
pelvic wall doses as are achieved are hardly 
cancericidal, and, as all authors empha- 
size the probability of pelvic lymph node 
involvement, supplementary external ir- 
radiation of the parametrium is now a 
generally accepted practice. It would, 
therefore, seem that the principle of at- 
tempting to raise the pelvic wall dose by 
colpostatic separation is obsolescent. The 
equivalence of the survival and recurrence 
rates for the 2 series seems to indicate that 
the colpostatic “crossfire” principle is also 
not essential. However, longer observation 
is obviously required to show whether 
such impressions can be substantiated. 
Results at 3 years from the 2 systems de- 
scribed would appear equivalent, with 1 
statistically significant exception in the 
case of complication rates where the line 
source seems superior, especially in regard 
to the much lower incidence of obliterative 













‘RECURRENCE, METASTASIS AND 



























vot tle b Manchester | Line Source 
O50 om —À — — es | MEO NOB M " 
47 Cervix, pelvis 7 I 20 “| 22 (1 alive at 
|. Or both. m ; ps ay | | 36 months) 
^ zMIStant,metastases |- oe 
e lung [x t | 3 ç (1 alive at 
E 1c uM 36 months) 
Awer 3 E 
Bonen 3 3 
, lymph nodes | | I (inguinal) | I (supraclavic- 
kc EE VEL ular alive at 
D Kye to =, | 36 months) 
‘O sites... | 2 | 3 
Intercugrént death) |: | 
catdtorespiratory m | 3 
regal 77507 E. e 
E othet malignancy | o. | t (lung) 
et TE | 1 (esophagus) 
Other. 3l | 
o Parkinsonism E o 
; saitide: —— Tap O 
tausé not known | 2 I 





* Totalesare not given, as local recurrence occurred with dis- 
tant metastasis. All intercurrent deaths and those of unknown 
cause are presumed to have been due to carcinoma of the cervix 
in the suryival Fables.. : 


a 


vaginitis, This advantage would seem to be 
of extreme importance in Stages r and 1A 
where.further surgical treatment is avail. 
able should the disease persist or recur 
locally. Vaginal obliteration prevents the 
early detection of such recurrence. 

The small incidence of late cystitis with 
hemorrhage in the line source group is 
related to the one-time practice of loading 
the small 3.5 cm. diameter applicator with 
a 5o mg. radium line, resulting in higher 
bladder doses. A 40 mg. source is the maxi- 
mum which should be used in the 3.5 cm. 
applicator. 

In the author's opinion, it is better to 
allow the radium to lie naturally in the 
pelvis rather than to attempt to force it 
high into the pelvis in an effort to increase 
dosage to the pelvic lymph nodes. The line 
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TABLE X 


COMPLICATIONS AT 3 YEAR ANALYSIS* 


Line Source 
(84 cases) 


lemporary late | 
cystitis | | 
Postcoitalbleeds | 4 | g 
Vaginal adhesions 
| 
i 


and dyspareunia 3 I 


Vaginal stricture 21. (36023 | (8. «67 fi 
Vaginal occlusion 29[3. (3670) NE Ra /c) /16 
Parametrial fibrosis 4 3 
Abdominal colic 3 2 
Rectal bleeding | i O 
Rectal stricture " ux i I 
Fistula | 1 | 2 

Total | 49 (67% | (38%) 32 


* The respective incidences of vaginal stricture and occlusion 
are notable and are commented on in the text. Differences for 
totals-: tg per cent, standard error of difference 7.5 per cent, 
difference 2. X S.E.D., x2 12.95, p= «oot. 


source applicator lies naturally in conform- 
ity with the vaginal anatomy and is almost 
always in the mid line, unless gross para- 
metrial disease has markedly displaced the 
cervix to one side. In cases of gross para- 
metrial involvement (Stage 111), it is con- 
troversial whether the main modality of 
treatment should be external irradiation 


Tage XI 
RECTAL DOSES* 


(for attempted dose of 7,000 rads at Point A) 


| 


Range 


| 
7 i i N » ^heoeter f | ino We a (^ 
(rads) | lanchester (69) | Line Source (73) 
H i 
BENT NI | c m DUNS | TERRE 
E ?2,000 i O ; i 
3,000, | 9 | 7 


I 
E NEU NERA AARLE m RR 
Highest | 6,350 rads | 5.430 rads 
Lowest | 2,050 rads | 1,800 rads 


ae NER A A aT ss diti ap rT Oe AN ANAA sieaa aAA Aa 


* The bias towards lower and more controlled rectal doses for 
the line source method is clearly shown. Not all cases are included 
(see text). 


fee. 
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TasLe XII 


DIFFERENCE IN DOSE BETWEEN RIGHT POINT A 
AND LEFT POINT A* 


(for an attempted dose of 7,000 rads) 


(rads) 


Aat weer ATE e m RAIN D ae ea m e Poi s ae erg menn IPM ant nam tet than nnt HERR nd 


Range | 
| 
| 
| 
| 
i 


| 
-200 20 | 28 
— 400 ig | 1g 
-— 800 | 6 | 9 

—1,000 | 3=54 (76%) | — 3763 (917%) 

MENO: ttt tpt age Nac ele ca 
—1,200 | 2 | 3 
—T,400 | 6 3 
— 1,600 3 - 


6=17 (24%) | | - = 6 (8.7% 





3,620 rads 
© rads 


1,390 rads 


Oo rads 


| 
Bises | 
Lowest | 


* The bias towards more evenly balanced Point A doses for 
the line source method is clearly shown. Not all cases are included 
(see text). 


with or without an intracavitary boost to 
the primary tumor area, rather than at- 
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The ige source. a dends itself to l 


permanently loaded. sources wand to: after- 
loading techniques, which considérably. ¥e- 





duce the hazard to. all grades of. hospital i 


personnel who come into contact with:su¢h _ 


applications. The development ‘of complete. - 


afterloading is underway in Edmonton and p 


cesium 137 has replaced. radium.. The 





vantage of cesium 137,. combined: with dez 
use of portable nursing protéctive-barriers, > 








has been well summarized. by Horwitz.: 
The apparatus has been designed. togiv 


maximum flexibility in use, comfort forthe g^ 
patient and ease of removal. It is readily | 
sterilized in cold solutions and. showed: qo. 





| Ss 


obvious deterioration after 4 years? "fase. | 


Dosimetry and shielding: materials fave 
who: found - 


been investigated by Sharma; 
that lead was perfectly adequate ; as a shield. 
Insofar as the apparatus is flexible i in use, 


simple to apply, accurately fixed,’ üniform 


in dose distribution; protects rectum and 
hospital personnel, and is readily repro- 
ducible regarding positioning and. dosage, 


tempt the main dosage by intracavitary which can be reliably estimated, it would 
means. seem to satisfy Ernst's* postulates,’ i 
Taste XIII KE 
CASES RECEIVING RADIUM ONLY E 
guts ei ibd QE Cdp ibt donde renuit aarp Raa Sakine SS mn Sth ATE EEEE EEE RE ET A RARRRRRAAARRARAMARMÓÓÓÓAMMM——— | 
Manchester Line Source -+> 
Fee se tee n a lei harem a Rt eee DEM S usn o o tue 
| | po dap 
| Alive | Dead | l'otal | Alive | Dead |: » Total 
UMS eae ean ee aaa - Edu noticia! ——————— i FURENTEM RE tat PUTES ae 
Stage I | 6 | 3 | 9 | 4 | 2 NE 6 
Stage H | 3 | I | 4 1 | 3 | 4 
Stage HI | - | I | 1 | - a = — 
Stage IV | - | 1 | I | -— = | - 
| | ae | | NEN 
| 15 | | | 10725 
MEN SEEN MEUM RNC KERN enna 
iE: ——————————— | 
Reasons--age and poor | 
general condition 7 | 5 
microinvasive 2 | 2 
obesity 4 | 4 
palliative only I | ~ 
not stated 1 (Stage IB) | 1 (Stage IB) 
is | 10 mor 
d | ans LM 
| 





sammi H nae Aan a nananana 


* During the period covered by this report, microinvasive carcinoma was treated with radium only. 





|. CONCLUSIONS AND SUMMARY 
; A semicontinuous line source system of 
radium application to carcinoma of the 
cervix uteri easily matched to external 
beam therapy is described. It seems to have 
no disadvantage over the Manchester SYS- 
. tem, but has the significant advantage of 
lower incidence of vaginal occlusion. The 
importance of this complication in early 
cases 18 stressed, 

The system employs built-in rectal pro- 
tection and permanently loaded radiation 
sources. The dosage to rectum is controlled 
nd the hazards to personnel are reduced 


Aa pint 
i tdm 


tó a minimum. The apparatus is durable 
and readily cold sterilized. It is equally 


suitable for use with cesium 137, in which 
case personnel hazard can be further re- 
= Maced 

.. The present status of the colpostatic 
principle is discussed and the serious sig- 
nificante 6f persistent low back pain is 


stressed. - 
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FRACTIONATED INTRACAVITARY RADIATION - 
THERAPY WITH THE BRACHYTRON: GEN- . 
ERAL TECHNIQUES AND PRELIMINARY | 
RESULTS IN THE TREATMENT OF 

CERVIX CANCER* m 
By CARL F. von ESSEN, M.D., DAVID G. SEAY, M.B., EER., - 
JOHN MOELLER, M.S., and JERALD W. HILBERT, Ps. D. 


SAN DIEGO, CALIFORNIA 


por the pioneering efforts of 
Henschke and his colleagues,’ a variety 
of afterloading techniques in radiation 
brachytherapy have developed during the 
past decade. An extension of this approach, 
termed remote afterloading brachytherapy, 
has permitted radioactive sources in curie 
amounts to be utilized in traditional 
methods of brachytherapy such as the 
intracavitarv irradiation of uterine can- 
cer) 61419 The principal advantage of this 
new technology is the elimination of sig- 
nificant radiation exposure to medical staff 
and to patients, because treatments are 
administered by remote control to the pa- 
tient, who is located within a shielded 
room. À disadvantage is the high dose rate 
necessary to deliver adequate doses within 
limited time intervals, consistent with pa- 
tient comfort, and reasonable length of 
immobilization needed for connection by 
catheter to the shielded source container. 

Low intensity devices originally devel- 
oped by Walstam?? overcome one of these 
problems by allowing source return to the 
shielded container during necessary nurs- 
ing procedures, but require that the patient 
be connected via catheters for long time 
intervals. 

However, new departures from the tradi- 
tional concepts of brachytherapy are possi- 
ble with high intensity sources. One in- 
cludes the possibility of repeated applica- 
tion of intracavitarv or interstitial radia- 
tion during a protracted course of external 
radiation; 7.¢., the intercalation or "sand- 


wiching" with fractionated teletherapy.in .' 
order to permit a more uniform over-all 
dose rate to the tumor and normal tissues 
but still permitting a more intense local 
dose distribution within the tumor volume. 
Another includes the possibility of delivery 
of high doses to limited volumes in struc- 
tures that may not permit, with reasonable: 
comfort and safety, an application to re- 
main in position beyond. a. certain time; 
ie, the pharynx, esophagus, surgically 
placed catheters, etc... ^ - 
This report describes some approaches 
being developed with the AECL Brachy- 
tron, a remote-controlled afterloading de- 
vice which utilizes physically small cobalt 
6o sources in oscillating or stationary 
modes, based upon a design by. Henschke 
et alè The operation of this device and some 
preliminary clinical experiences have been 
previously described.’ ! 


DOSIMETRY 


The oscillating cobalt 60 source simu- 
lates, but does not precisely reproduce, the 
isodose curves of stationary linear sources. .. 
Dose distributions for several linear oscilla- 
tion lengths were obtained experimentally, 
using a combination of film dosimetry and 
thermoluminescent dosimetry, with all 
measurements made in a masonite phantom 
in order to include effects of attenuation 
and scatter. Figure 1 shows a comparison 
of experimentally determined isodose curves 
for a 5 cm. oscillation with 1sodose curves 
for a 4 cm. uniformly loaded linear source 


# 


* Presented at the Fifty-ffth Annual Meeting of the American Radium Society, Colorado Springs, Colorado, April 32-26, 1973. 
From the Division of Radiation Therapy, University Hospital of San Diego County, San Diego, California. 
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sen DATA FROM QUIMBY TABLES (RADS) FOR 
pue LINEAR SOURCES" 


—— FILM DOSIMETRY (RADS) FOR OSCILLATING 
SOURCE 


Fig. 1. Isodose curves measured about an oscillating 
cob: ilt 50 source (2 mm. length) with an ampli- 
tude of 5 cm. compared to isodose curves based on 
a uniformly loaded $ cm. radium source. The lack 
of stlf-absorption P the oscillating source gives 
somewhat more uniformly shaped isodose curves 
near the ends of the linear cycle than in the case of 
stationary linear sources. 


plotted from Quimby's tables. Several 
observations may be made regarding this 
comparison. First, in the region around the 
perpendicular bisector of the source the 
experimental curves lie closer to the source 
than the theoretic curves. However, Quim- 
by’s data, as is the case with no linear 
source tables, do not attempt to correct for 
attenuation and scatter effects. The dose 
distribution generated for a 5 cm. linear 
cobalt 60 source using the M. D. Anderson 
RADCOMP computer program," which 
does include such corrections, is essentially 
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identical to the experimental distribution 
in this area. Second, the experimenta] 
curves extend O out in the region 
around the ends of the source, presumably 
because of little self-absorption in the much 
smaller oscillating source. It is felt that 
calculations based on standard linear source 
tabulated data, or RADCOMP generated 
isodose plots, are sufficiently accurate for 
most clinical purposes, with care taken in 
interpretation of data in the region around 
the ends of simulated linear sources 

It can be readily imagined that a variety 
of isodose contours can be created with a 
small source in oscillating and stationary 
modes by means of altering the amplitude 
and position of the source. Thus “dumb- 
bell," "Indian-Club" and even more com- 
plex isodose patterns can be formed. How- 
ever, to this point in clinical application 
few complex patterns have been created 
in order to avoid unnecessary problems in 
evaluating clinical reactions. 

Although the original design of the 
Brachy tron, as well as other remote after- 
loading units, >! includes 3 separate cathe- 
ters for the Sirtilteieous use of 3 sources in 
the classical triad configuration for the 
treatment of cancer of the cervix, we have 
found it of clinical and dosimetric advan- 
tage recently to utilize one source at a 
time, with separate applications made to 
each lateral fornix and into the uterine 
canal. 

Because the Henschke applicator for 
cervix cancer involves parallel sources in 
each of the 2 vaginal ovoids and in the 
uterine tandem, the dose computation can 
be simply made for a variety of uniform 
ovoid separations, tandem source oscilla- 
tion lengths and relationship of central 
source to ovoids. It has been our general 
rule to include a length of central source in 
the uterine applicator which extended from 
1 cm. below the cervical os to 1 em. from 
the tip of the intrauterine portion of the 
tandem. This generally had a configuration 
with respect to the vaginal ovoids which 
permitted tabulations of dose rates at 
Points A and B as well as the bladder and 
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rectal mucosa for a variety of combina- 
tions. 

Other application techniques to be de- 
scribed generally involved simple oscilla- 
tion or stationary modes of treatment. 
Isodose curves for these distributions were 
readily obtained with the use of linear dis- 
tribution tables or the use of computer 
programs, specifically the M. D. Anderson 
program for intracavitary and interstitial 
sources. 

A variety of applicators were constructed 
for appropriate anatomic sites. The prin- 
ciples of brachytherapy were employed 
whenever possible, 7.¢., use of maximum 
source-tissue distance (“h”), source dis- 
tribution rules for molds, and long linear 
oscillations to permit a more gradual fall- 
off of dosage in the target tissue. 


RADIOBIOLOGICAL CONSIDERATIONS 


Early experience with high intensity 
brachytherapy has been reported by O’Con- 
nell, Joslin and their colleagues," 77777 
Henschke e a/.? Hilaris et a/.,* and Waka- 
bavyashi.!? 

A high complication rate was reported by 
Wakabavashi.? Hilaris e? 247.5 noted that 
complications appeared related to the high 
increment, small fraction. programs ini- 
tially attempted in the treatment of cervix 
carcinoma and postoperative corpus uteri 
carcinoma. 

Liversage? among others had made at- 
tempts to equate the tissue effects of acute 
and protracted regimens of brachytherapy 
in order to formulate a safe yet effective 
fractionation pattern with this new modal- 
ity. 

However, it was considered in this in- 
vestigation that the sources of error in 
extrapolating historical data from a wide 
dose rate range could be large and that 
possible underdose and overdose sequelae 
warranted an initial approach based upon 
empiricism. 

The experience with fractionated tele- 
therapy is large and furnished a useful 
source of data and mathematical models of 
time-dose relationships for radiation ther- 
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apy of many tissues and tumors. T he 


geometric inhomogeneity of brachytherapy 
is also fairly well understood with respect 


to tissue tolerance in small volumes im- - .- 


mediately adjacent to radioactive sources. 
These high dose volumes are small and in 
manv sites such as in the uterus are well 
tolerated. It was therefore decided to ini- 
tiate clinical studies in patients with ad- 
vanced or recurrent disease utilizing dose 
fractions between 300 and, $oo rads at a 
periodicity of 3 times a week calculated’ at. 
a radius of 2 cm. from the mid axis of the — 
radiation source or the applicator surface. ^: 
Scoring of acute and late reactions of both 
normal tissues and tumor was done in 
graphic form. Nearly all patients had 
planned external beam fractionated radia- 
tion therapy preceding, during, and/or fol- 
lowing the brachytherapy. | 


CLINICAL METHODS 


A varietv of approaches was made to the 
various anatomic sites and disease cate- 
gories listed in Table r. Principles of dose 
distribution well-known and understood in 
brachytherapy were followed. As with: all 
intracavitary techniques the homogeneity 
of dose distribution was related to the area 
or volume of radiated tissue and to the 
treatment distance from the radioactive 
source. This was best achieved in the mold 
techniques for surface lestons. Similar ap- 
proaches have been made with the Cathe- 
tron and are reported by Joslin e¢a/.!? Intra- 
cavitary treatment of the nasopharynx was 
facilitated by an inflatable balloon at- 
tached to the tip of the catheter and dis- 
tended in the nasopharynx just prior to 
treatment. (Fig. 2). This technique has 
been previously demonstrated by Henschke 
et al.» Two approaches which warrant some 
description are reported below. 


INTRACRANIAL BRACHYTHERA PY 


(In collaboration with Dr. John Alksne, 
Chief, Division of Neurosurgery.) 
The rationale of this approach is based 
on the generally poor radiation responses 


bv glioblastoma multiforme, leading to the 
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SITES AND DISEASE CATEGORIES 





= 
PATAS MM E a Aa A E SAA A EEE E TAE s 


Application Site 
ABE Surface mold Skin carcinoma 


Nasopharynx 


Brain i 
e 


ghoblastoma 


Diagnosis 


Carcinoma, recurrent 


Metastatic carcinoma, 





No. of Patien ts 


i2 


Vagina — Carcinoma of cervix, recurrent | 2 
M | Carcinoma of corpus, pre or posth ysterectomy | [3 

i cn " 23 i i 
i Carcinoma of ovary, recurrent i 
2 Carcinoma of urethra : I 
| Carcinoma of rectum, recurrent | 2 
Rectum and anus Recurrent carcinoma 5 
Uterus and vagina Primary carcinoma of cervix | 45 
Total 5] 





Fic. 2. Roentgenogram demonstrating the placement 
of an afterloading catheter in the nasopharynx. An 
inflatable balloon is attached to the catheter tip 
and ijs distended with radiopaque solution. when 
positioned in the nasopharynx. By judicious de- 
sign and localization it is possible to locate the 
source closer to the tumor site than to uninvelved 
normal tissues (such as the soft palate which is 
seen in this figure to be markedly displaced down. 
wards). Such anatomic manipulation can be toler- 
ated for short times with appropriate topical anes. 
thesia and sedation, and therefore permits high 
intensity sources with fractionated doses over 
many weeks, 


possibility that by raising the dose within 
these intracranial tumors by brachy- 
therapy to levels generally not delivered by 
external beams and intercalating this 
inhomogeneous dose distribution with ex. 
ternal radiation therapy, possible Improve- 
ment over present treatment techniques 
may result (Fig. 3, .4-C; and 4). 

This approach has been carried out in 
metastatic carcinoma and in glioblastoma 
patients. Technical difficulties including 
wound infection around the indwelling 
sheath have limited the applications. ‘The 
dose fractionation scheme has been de. 
signed to deliver from 3,000 to ¢,000 rads 
in 6 to 10 fractions over 3 weeks by means 
of the interstitial source and to supple- 
ment this with an external teletherapy dose 
to raise the outer portion of the tumor 
volume to at least 7,000 rads in an over.all 
time of £ weeks. 


TREATMENT FOR C ERVIX CANCER 
The standard treatment has consisted of 
external telecobalt radiation to the whole 
pelvis, generally by 15X15 cm. fields, 
without central shielding, for all stages ex- 
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cept Stage 14. This is followed by afterload- 
ing uterine and vaginal Henschke applica- 
tors inserted under general anesthesia and 
utilizing a loading of 20 milligrams of ra- 
dium equivalent cesium 137 1n each of the 
vaginal applicators. A uniformly distri- 
buted source of 4o milligrams of radium 
equivalent cesium 137 is in the uterine ap- 
plicator with the active length extending 
from 1 cm. below the tip of the afterloading 
tube at the apex of the uterus to 1 cm. 
below the cervical os or tumor, whichever 
is lower. 

External doses have ranged from 3,000 
rads in 3 weeks for Stage 18 and c to 6,000 
rads in 7} weeks for Stage Iv. All fields 
have been treated every day, and where 
brachytherapy was employed in Stages H 
or higher interruption of external beam 
therapy was generally done at the 3,000 to 
4,000 rad level in order to permit optimum 
intracavitary placement. 
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Fic. 3. Stereotactic placement of metal 
sheath for afterloading catheter in 
brain tumor utilizing radionuclide 
brain scanning. T i 

( 4) Stereotactic probe advanced to 
tumor site. (B) Stainless sheath posi- 
tioned. The sheath is cemented to cal- 
varium for the duration of brachy- 
therapy and is then removed. 
(C) Afterloading catheter advanced ' 
into the sheath and is in readiness for —.— 
treatment. |. Ola 0 AR g 
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Erg. 4. Composite isodose curves demonstrating the 
summated intracranial dose contributions of an 
interstitially placed afterloading catheter deliver- 
ing 5,000 rads at a 2 cm. radius from the center of a 
linear oscillation of 5 cm. plus external cobalt 60 
teletherapy delivering 3,000 rads to a volume en- 
compassing the tumor volume (shaded). 





Intracavitary treatment was initially 
generally calculated by milligram-hours, 
but more recently dose contributions in 


rads have been calculated to Points A and 
|., B and to the rectum and bladder utilizing 
' anterior and lateral roentgenograms with 


contrast mediums placed in the bladder and 
regtam and these data are processed by 
the M, D. Anderson CALCOMP com puter 


Treatments of 6,000 to 75000. milli 


.. :gram hours radium equivalent in 2 separate 


a 


packing wi 


E placements ro days to 2 weeks apart have 
been used, "This corresponds approximately 
. to, rad dosages of 5,000 to 6,000 rads at 
Point A. The rectal-dose was limited to 


Y. am a ‘ 
4,500 rads from the intracavitary contribu- 
The patients ‘initially receiving Brachy- 
tron treatment were generally the more ad- 


.vanted cases where it was felt possible only 
: tó utilize a single €entral source in addition 


to the .extefnal Beam.” Another smaller 


group ofipatierits were post hysterectomy, 


where afly a vaginal applicator could be 
"The saürce oscillation in the central 
linear Source was set at from 1 cm. below 
the tip.to.1 cm. below the cervical os or the 
tumor- The dose fractions ranged from 3co 
to 500 Fads dtg cm. radius from the mid- 
point of the oscillation. Generous vaginal 
wa Sp acéd.ároünd the vagina! por- 


tion in oftféf to cfeate a-distance of at least 


2.5 to 3 cm. to the postérior and anterior 
| e poste 








vaginal walls. However, in many cases | 


vaginal stenosis due to. infiltrating tumor at 
the apex made this impossible. Tota] doses 
ranged from 3,000 rads in 6 fractions over 
12 days to 5,200 rads in 13 fractions in 30 
days. One patient with Stage IIA disease re- 
ceived 6,500 rads in 13 fractions over 69 
days plus 3,600 rads of telecobalt ia 18 
fractions over 26 davs and is well without 
complications 25 months later. 

As was previously described," no an. 
esthesia was utilized for these procedures 
other than occasional intravenous Valium. 
However, with the development of a de- 
vice to stabilize the standard 3 part 
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Henschke applicator in position it was 
found that such insertion was poorly 
tolerated and it was more comfortable to 
the patient to have the intrauterine source 
and the vaginal sources separately applied. 
Recently, studies have been made of the 
Insertion of each of the 3 sources indi- 
vidually and it appears that the lateral 
separation of the vaginal sources is greatest 
with this technique and may be a distinct 
advantage with respect to dosage distribu- 
tion (Fig. 5). These procedures have not 
yet been checked with the patient under 
anesthesia. The last 6 patients have been 
treated with multiple sources and therefore 
the results of treatment of this preliminary 
report refer to the effects of a single linear 
intrauterine and/or intravaginal source 
distribution in the intracavitary treatment 
of cervical cancer. 
RESULTS 

The Brachytron has been initially. ap- 
plied to the treatment of patients. with 
advanced or recurrent cancer as shown in 
Table r. It has been found to have distinct 
local tumoricidal effects in many of these 
patients, but it is not yet possible to assess 
the scope of this modality in contribution 
to the curability of these tumors. Emphasis 
was placed on evaluating local normal 





Fic. ¢. Composite tracing of roentgenograms of one 
patient showing the insertion of 2 Henschke 
vaginal applicators simultaneously with maximum 
separation (2 medial hatched applicators) as 
contrasted to maximum lateral separation of each 
applicator separately inserted. The rectum, filled 
with barium, did not shift. 
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tissue reactions. These developed at dosage 


levels predicted from experience with frac- 
tionated external beam radiation. Of par- 
ticular interest at this point are the re- 
sponses from the treatment of patients 
with primarv carcinoma of the cervix. 
Figures 6 and 7 show the survival figures 
for patients with cervical cancer treated 
with and without the Brachytron. These 
groups are not randomized or matched in 
any way. In general, the brachytron series 
includes the more advanced cases but the 
conventional series also includes advanced 
cases treated before the use of the Brachy- 
tron as well as several treated following 
initiation of its use. Table 11 shows the 
distribution of these cases by stage, I year 
or greater survival and the number of com- 
plications assessed as Grade mn or m.” A 
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Fic. 6. Barograph depicting the treatment results for 
patients treated by conventional methods. 


similar survival and complication rate is 
seen, although the stage distribution favors 
the series treated bv conventional meth- 
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Pigs Bi ograph depicting the treatmegjé n results Fr 
patients trea ted with the Brachytgi. - L 


ods. Figure 8 shows that the catnpiafive 
mortality: curve is similar for the 2: ‘groups 
for this limited time period: and small | hum- 
ber of patients at risk over: "E gear. E 

The. complications are show dn. Tables; 
ur and 1v. It is evident that the pattern. 
of complications as distinctly different for 
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Fic. 8. Cumulative mortality curve for patients 
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the Brachytron series and may reflect the 


dose distribution from the linear arrange- 
ment of the oscillating source, but also 
may be a result of the dose distribution in 
time, Rectal reactions involving bleeding 


| Complica 





Brachytron 


tions | No. of Cases | Survivors _ Complications 


^7 : 3 
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and the proctoscopic appearance of a 
granulomatous pseudotumor in the an- 
terior rectal wall were seen in 4 patients, 
while rectal bleeding alone or combined 
with other bowel complications was seen 
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in another 4 patients. Unfortunately, pre- 
cise measurements or even estimates of 
rectal dosage in these and other patients 
were not obtainable because of the uncer- 
tainty of determining the high dosage re- 
gion under the course of treatment by 
means of rectal dosimeters. These measure- 
ments are now underwav. 


CONCLUSION 


'The use of a remotely controlled cycling 
source of high intensity cobalt 60 has many 
applications in cancer treatment. In initial 
use the local tissue reactions do not appear 
to be significantly different from those 
predicted under conditions of fractionated 
external irradiation. The convenience of 
outpatient treatment under conditions of 
complete medical personnel protection may 
outweigh the disadvantage of need for mul- 
tiple fractions that is now emploved to 
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a greater extent than by earlier investi- 
gators. E 
The initial experience in cancer of the 
cervix appears similar to that of Joslin 
et al. although rectal reactions. are 
greater, probably because of the linear 
source arrangement used until recently and 
lack of precise rectal dosimetry. The type 
and stage of patients with cervix cancer 
seen in this hospital appear to be similar to 
that seen by Fletcher at the M. D. Ander- 
son Hospital? and may also be a factor in 
the complication rate.!® However, the initial 
impression with this program is that an 
encouraging response has been seen in pa- 
tients with even advanced stages of disease 
and that a treatment plan carefully tailored 
to anatomic considerations is possible with 
the outstanding flexibility of the cycling 
source mode available in the Brachytron. 
It is feasible to consider the useful applica- 
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lRESCQ D be ob- 
tained withfurther experience, precise clin- 


ical dosietty, cand assessment. of long 


term results.” «' 


. CarLF. von Esse; M.D. 
Division of Radiation Therapy 
;, University Hospital . que 
225 West Dickinson Street 
San Diego, California 92103 
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REATMENT methods in medicine 

frequently change with the times, espe- 
cially if the method is time consuming and 
does not produce startling results. 

Despite the sound radiobiologic basis for 
the use of hyperbaric oxygen in radiation 
therapy, much of the equipment purchased 
and enthusiastically used in North America 
5 years ago is now idle. 

This paper reports on a pilot study 
conducted in order to assess the importance 
of hypoxic cells in radiotherapy and the 
relative efficiency of hyperbaric radiother- 
apy. Intracavitary radium was not used in 
this study since the objective was to com- 
pare conventional fractionation in air with 
conventional fractionation under hyper- 
baric conditions. Since the tumor control 
rate in air was found to be substantially 


less than that obtainable with the addition: 


of radium, the study could not be random- 
‘zed for ethical reasons. The patients, how- 
ever, came from the same population over 
a similar time period and were staged and 
treated by the same radiotherapists and 
equipment. The results are presented as 
absolute survival rates since the cause of 
death was known for all patients. 

In 1966 we reported that patients treated 
with daily hyperbaric oxygen (HPO) 
showed a higher incidence and died sooner 
with distal metastasis." The hyperbaric 
metastatic rate will be reported in this 
paper, but laboratory data relating to 


a np : 
onset and incidence of Metastases will be 


reported separately... ^. 


x b 


Although estimations of the necessary 
oxygen soaking time required to eliminate . 
hypoxic cells were available in. 1965 Sát was 
not until 196g that evidence became, avail- 


able that high intracellular oxygen ten- - 


sions caused vasoconstriction. tt: Human 
rumors.? The same physiologic effect was 
later found in animal systems) "These. 
findings give considerable support for the . 
theory that the absence of any therapeutic 
gain with daily HPO in somé treatment 
sites such as the bladder was’ due to the 
inability of HPO to change the: hypoxic 
cell component because of vasoconstriction. 
Investigation of tumor reoxygenation 
and tumor blood flow has begn severely 
limited in the past due to the urravaila- 
bility of testing. systems which could be: 
used for daily comparisons of eitherztumor ` 
oxygen tensions or tumor blood flow. Pre- 
liminary results fronr a thermodyhamic 
device which was conceived in the Mani- 
toba Cancer Institute but developed at 
MIT to assess i5. $i?o tumor blood flow are 
presented.??9 — ^ : 


»c kc 


CASE MATERIAL ` 


Sixty-four patients with Stage 111 and 1v 
carcinoma of the cervix are reported. The 
first group of 25 patients with Stage III and 
iv disease was treated by cobalt 6o tele- 
therapy without intracavitary radium from 


* Presented at the Fifty-fifth Annual Meeting of the American Radium Society, Colorado Springs, Colorado, April 22-26, 1973. 
From the Department of Radiotherapy, Lahey Clinic Foundation, Boston, Massachusetts, and the Manitoba Cancer Treatmert 
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1959 to 1963, using a dose of 6,000 rads in 6 
weeks. From 1963 to 1966, a second group 
40f 25 patients with Stage III and Iv disease 
was treated by the same technique and 
dosage as Group 1 but under HPO. The 
third group consists of 14 Stage III and 7 
Stage Iv cases. Group 3 patients were 
treated using the protocol developed for 
the C. R. T.S. hyperbaric trial. 

5 slight bias exists against Group 2 since 
-all patients during this period were treated, 
whereas in Group 1 a few patients were not 
given radical treatment because of ad- 
7 vanced disease. 


TREATMEN T METHOD 


Ihe HPO patients were treated in a 
Vickers: chamber. The daily technique, 
which has been previously reported, was 
well accepted bv the patients and easily 
accomplished with the assistance of an 
oxygen nurse. | 

Localization films were obtained and 
body contours taken for each patient. T'wo 
opposed hyperbaric cobalt fields were found 
to cause gross subcutaneous fibrosis and 
were replaced by 4 opposed fields with a 
held length of 16 to 18 cm. The field ex. 
tended trom the lowest extent of the tumor 
to the upper margin of the sacroiliac joint. 
For Groups 1 and 2, a minimum dose of 
6,000 rads was given in 30 treatments over 
6 weeks. 
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In Group 3, 5,000 rads was given to the 
whole pelvis in 5 weeks. In Stage IIIA, if a 
cervical canal could be found, soo rads 
was given to the lateral pelvic wall in 2 
treatments followed by a single radium 
insertion of 3,000 to 4,500 mg. hours, with 
a maximum rectal dose of 8,000 rads. 
Those Stage 1114 cases in whom no cervical 
canal could be found were treated as Stage 
118. For Stage urs, the whole pelvis was 
treated with 6,000 rads minimum dose, 
using fields shortened to 12 cm. for the last 
1,000 rads. A single radium insertion of 
1,500 to 2,000 mg. hours was administered 
if the cervical canal could be found. The 
residual tumor dose was raised to 6,500 rads 
when intracavitary radium was not used. 
In this group of patients, radium was used 
in 7 or 14 patients. 

Treatment was interrupted for a day-it 
severe diarrhea occurred, although efforts 
were made to avoid extending the over-all 
treatment time to more than 61 weeks. 
Three Stage rv patients in Group 3 failed 
to complete treatment. 

RESULTS 

Table r and Figure 1 illustrate the § vear 
results of Groups 1, 2, and 3. In air Group 1 
Stage III, 4 of 16 patients were alive and 
free of disease at 10 years. In HPO Grou p2 
Stage 11, 9 of 18 patients were alive and 
free of disease for periods of 5 to 8 vears. 
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Stage III 


Group 2 


$ YEAR RESULTS OF TREATME NT OF CARCINOMA OF THE CERVIX 


| Stage HI Stage IV 
Group 3* | Group 3* 


Stage IV 


i 


Group 1 | Group 2 | 


i : ; : JpE : X 
| AR | HPO | AIR | Hpo | HPO | HPO 
No. of patients | 16 | 1> 9 i -> | 14 | - 
Alive and free of disease | 4 i 9 = l 2 | $ EE 
Dead without disease | — = ^ | ! I | 1 
Dead with local disease | 8 | 4 6 | a | 3 l 4 
Dead with distant metastases and | i | | | 
local disease | 4 | i | 3 | ; | ; | > 
Dead with distant metastases and | | | | 
no local disease ME | e - | os : | xac 
E i i 4 : 


“In Group 3, t patient in Stage it and 3 patients in Stage iv were unable to complete treatment, 
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CONTROL HYPERBARIC 


Fic. 1. The 5 year results of Groups 1, 2, and 3. 


In Groups 1 and 2, all patients who died 
had active local disease. 

The metastatic rate in Group 1 air was 
4 28 per cent with a median survival of 16 
months. 'The 32 per cent metastatic rate of 
the HPO Group 2 was similar, but the 

median survival was 7 months. 
The 5 year follow-up for Group 5 Stage 
ii patients shows 5 of 14 alive and free of 
tumor. One patient died at 2 years. Post- 
mortem examination confirmed heart fail- 
ure without evidence of tumor. Six patients 
| died with local tumor, 3 of whom had 
»* radium insertions. Four patients died with 
local tumor and distant metastases, and 1 
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patient in whom intracavitary radium had 
been used died with a controlled primary 
lesion and distant metastases. In Table 4 
a comparison is made between patients 
treated at the Manitoba Cancer Founda- * 

tion and 2 groups of patients. treated at’. 

the M. D. Anderson Hospital. One M. D. ` 
Anderson group was treated with external 
irradiation alone becaus&, intracavitary 
sources could not be applied; the second. 
group was treated with the routine M.. D, 
Anderson method of pelvic irradiation tol. 
lowed by intracavitary radium.“ | 


COMPLICATIONS 

A comparison of the complication: rátes 
relating to bowel damage which. included 
proctitis, anal stricture, and bowel obstruc- 
tion in the 3 groups is 6 per cent in Group 1 
air, 22 per cent in Group 2 HPO, and 22 
per cent in Group 3 HPO. Assessment of 
the complication rate in the 2 series of pa- 
tients in which one group has a shorter sur- 
vival is likely to be misleading because ot 
the decreased patients at risk in Group 1. 

If the serious bowel complication rate is 
calculated on the 4 year survivors, 1 of 4 
survivors in the air group required a colos- 
tomy, 3 of 11 patients in HPQ.Group 2 
required bowel resection, and-¥ died at 5 
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Radiation | 4,000-6,000 | 6,000-7,000 | 6,000 rads | 6,000 rads | &£,0004- 1,000 
| rads+ radium | rads | | | rads+ radium 
e SNR E E hace ok het -— RM EP: MEERE PERCENT E EEIE I 
T | * | card Í Uu H i ve 
5 Year NED | 41% | 23% | 25% | 50% | 43% 
aes eee Lat TAEAE atin Cale pc RHET FE AE RN Jd sena: 
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NED= No evidence of disease. 





years from bowel obstruction. Two of the ; 
survivors in HPO Group 3 developed proc- 
titis and 1 patient bowel obstruction. 

‘Š. DISCUSSION 


The results support the theory that hyp- 


ORC areas exist in human tumors and that 
‘tumor control can be improved with HPO. 


The so-per cent § year survival in hyper- 


; * baric Group 2 is similar to the 42 per cent 
- survival published by the M. D. Anderson 


group. The success of the M. D. Anderson 
technique is indoubtedly due to the reoxy- 


 genation Which occurs with the external 


irradiatión followed by the low dose fate 


 intracavitary radium. The results do sug- 


gest that fan adequate radium applica- 

tion i$ impossible (no cervical canal), hy- 

perbaric: pelvic irradiation is indicated. 
The final results of the cervix hyperbaric 


trialscin ‘which normal fractionation in air 
. follawed by intracavitary radium has been 


randomized against conventional fractiona- 


i * DIT m ^ è s 
tion under HPO followed by intracavitary 


radiàm may show an insignificant improve- 
ment inpelvic tumor control in the hyper- 
baric'group, since the vasoconstriction dur- 


ing the:’initial weeks of treatment will 


reduce.the degree of oxygenation obtained. 

Tris possible that the current cervix 
trials using 400 rad fractions may obtain a 
significant improvement, since there is 
reason to suspect that oxygen vasocon- 
striction may be reduced by the vasodila- 
tation effects of 400 rad fractions. 

A comparison of the serious bowel com- 
plication rates shows the 16 per cent rate 
in hyperbaric Group 2 to be considerably 
higher than the control group of 6 per cent 
suggesting that late bowel damage may be 
increased with HPO radiation. This is also 
suggested by animal studies in which whole 
bowel irradiation was administered under 
air or HPO. Results showed no change in 
acute bowel damage, but an increase in the 
late bowel damage in the HPO group." It 
is likely that the short fractionation cervix 
trials may experience a high late bowel 
complication rate. 

In other treatment sites such as the 
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bladder, no improvement has been reported 
with the addition of HPO to dailv frac- 
tionated radiation? but short fractiona- 
tion HPO therapy has improved the tumor 
contro] rate in bladder and head and 
neck tumors, ?:??.? 

For roentgen rays, the therapeutic ratio 
is affected by both the oxygen enhance- 
ment ratio (OER) and by the ability of 
oxygenated cells to recover from sublethal 
damage. Although hypoxic cells are some- 
times alleged to recover from sublethal 
damage, it is not known to what degree 
this affects human tumor systems. 

Experimentally in small animal tumors, 
an OER of 2.8 to 3 has been reported when 
the tumor is oxygenated with hyperbaric 
oxygen. In larger animal tumors, this en- 
hancement factor has not been demon- 
strated with single doses of radiation. It is 
probable that the low oxygen enhancement 
in large animal and human tumors is due 
to oxygen vasoconstriction. Milne e al” 
using unanesthetized mice breathing O; at 


3 atmospheres, have demonstrated an in- 


crease in the proportion of hypoxic cells 
from 6 per cent to 45 per cent in trans- 
planted sarcomas. This increase can be 
assumed to be due to oxygen vasoconstric- 
tion which was inhibited by anesthesia. 
We have shown in a rat system that 
capillary shutdown occurs with HPO, We 
have also demonstrated HPO vasoconstric- 
tion 1n a variety of human tumors." 
Animal and human experimental data 
suggest the possibility that high dose frac- 
tions may assist reoxygenation, causing in- 
creased tumor perfusion. In animal studies, 
Suit and Schiavone, and Howes e£ 441? 
have shown, using a split dose experiment, 
that a conditioning dose of 1,500 rads de- 
creases the hypoxic population by a signi- 
ficant amount 2 days after irradiation. 
Kallman e£ al. and Song et a/.,* using 
a xenon clearance technique, have demon- 
strated an increase in the tumor perfusion 
rate following a conditioning dose of 1,500 
and 2,000 rads. Unfortunately, the confi- 
dence limits for this method are large. 
Reinhold? using microangiography with a 
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sandwich chamber technique has also 
demonstrated increased blood flow after 
large radiation exposures. 

A thermodynamic method for in vivo 
assessment of tumor perfusion has been 
developed at the Massachusetts Institute 
of Technology. This device can be used for 
human tumor perfusion assessment pro- 
viding the tumor is 3 to 4 cm. in diameter 
and close to the skin. Using this technique, 
we have confirmed the animal results. Per- 
fusion rates have been increased from 50 
per cent to 200 per cent 3 days following 
radiation doses of 400 to 800 rads. If radi- 
ation fractions are spaced at weekly inter- 
vals, the tumor perfusion rate may f 
pretreatment levels at the end of 7 days 
and is frequently elevated again following 
single doses of 400 to 600 rads. It seems 
apparent that large radiation fractions ap- 
plied twice a week may assist In reoxygena- 
tion under hyperbaric conditions, since the 
vasoconstrictive effect of oxygen may be 
offset by the vasodilatation effect of high 
doses of radiation. 

The process by which oxygen causes 
vasoconstriction in tumors is not known; 
however, work involving heart muscle, 
skeletal muscle, and brain suggests that an 
intrinsic oxygen autoregularity control sys- 
tem exists at the cellular level." 

The theory proposes that the precapil- 
lary sphincters dilate and the arteriolar 
tone is decreased by small quantities of 
adenosine which is produced by cells when 
intracellular oxygen reaches a critically 
low level. An increase in cellular oxygen 
causes a reversal in adenosine production 
which results in vasoconstriction. An alter- 
native theory suggests that cellular oxygen 
‘tself is the motivating agent by causing 
swelling of sphincter and endothelial cells. 

It has been suggested that vasoconstric- 
tion which accompanies hypothermia is due 
to metabolic inhibition. Decreased me- 
tabolism lowers oxygen consumption caus- 
ing an increase of oxygen at the cellular 
level with a reduction of adenosine pro- 
duction. 

Current work using the thermodynamic 
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device has demonstrated that, the vaso- 
constriction which accompanies = hypo- 
thermia in normal tissue does not occur in 
large tumors. Theoretically, it might: be. 
beneficial to irradiate undét, conditions of | 
hypothermia, since the timor cellular oxy- 
gen tension is likely to be increased dueto 
decreased oxygen "consumption without. » 
vasoconstriction, whereas the oxygen ten-  . 
sion of normal-tissue. would be decreased . 
due to vasoconstriction. - be $5 ET. - 
, The method by;which radiation causes 
vasodilatation is not knows, although it 
might be postulated that,radiation or a 





radiation product either promotes the pro- 
‘duction or decreases the loss«of ‘adenosine 


or substitute which causes vagoi lilatation. 
The increased vascularity fol owing a 
conditioning dose of rádiation may" assist 
in the transport -of radiosensitizers of 
chemotherapeutic agents to tumor by poxic 
areas. x ee 
The thermodynamic tumor .jpexsus;on 
estimations should prove usefylsah the’ 
future for developing both air and. oxygen 
fractionation systems in order to^óbtain 
maximum reoxygenation — by suitably 
spaced 400 to 700 rad fractions. 5.75 E 
Monitoring the blood flow of residual 
tumor following irradiation could bea, use- 
ful method of assessing tumor; activity, 
since tumor cell recovery is likely to be 
associated with production of tumor angio- 
genesis factor (TAF) and tumór angio- 
genesis.’ Similarly, blood flow. estimation 
can be used as a diagnostic method for the 
differential diagnosis of breast tumors." 


SUMMARY 


A pilot study has been conducted on 50 
consecutive cases of carcinoma of the cer- 
vix Stage m1 and iv which were treated 
with 6,000 rads to the whole pelvis without 
the addition of radium. The first 25 pa- 
tients were treated in air and the second 
25 patients under HPO. The $ year tumor- 
free survival rate of the air group was 16 
per cent which is similar to other published 
series of patients treated with 6,000 rads 
without the addition of radium. The 44 per 
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hyperbaric group supports previous animal 
studies which suggest that late bowel dam. 
age was increased by HPO. 





~The study supports the theory that. 


human tumors contain hypoxic areas 
which can be either reoxygenated when 
fractionated radiation is used with subse- 
quent radium or by the use of HPO pelvic 


an 


darradiatton.. * D 
. The moderate gain in tumor control 
achieved with fractionated :HPO in this 
“series may be partly explained by the pos- 
sible recovery from sublethal damage of 
temporarily oxygenated hypoxic tumor 
cells. However, oxygen vasoconstriction is 
likely to be.a major factor. 

Preliminary data using a thermodynamic 
device for measuring 7” vivo human tumor 
blood flow indicate that some tumor per- 
fusion.rates can be increased from 50 to 200 
per cent 3 days following a conditioning 
dose of 4oo to 700 rads. This evidence sup- 
ports the use of large fractions with oxygen 
Arcor atmospheres in order to counter- 
act the vasoconstricting effects of oxygen, 
and alsossuggests that conditioning doses 
of radiation. used in conjunction with con. 
ventional fractionation might improve tu- 
mor reoxygenation, 


Richard J. R. Johnson, M.B. 
Department of Radiotherapy 
Lahey Clinic Foundation 

Boston, Massachusetts 02215 
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IRRADIATION OF OVARIAN CARCINOMAS* 


A PROSPECTIVE COMPARISO! 





“4 





OF THE OPEN-FIELD AND 


~MOVING-STRIP TECHNI QUES 


By JOHN T. FAZEKAS, M.D., MAJ., M.C,F and JOHN G. MAIER, M.D., COL. RET., 


M.C.: 


WASHINGTON, D.C. 


HE precise role of irradiation as the 
definitive or adjunctive treatment of 
„yarian carcinoma remains controversial, 
Although Bagley et a/2 have stated th at 
“Joe there is no evidence that differing 

.radiotherapeutic technics are primarily 
_.fesponsible for this wide range of five-year 
__ survivals,” the data of Burns ef al. Delclos 
and Quinlan,” and Delclos and Murphy? 
suggest that superior conttol of ovarian 
carcinomas can be achieved using the mov- 
ing-strip contrasted to open-field tech- 
niques of whole abdominal-pelvic irradia- 
tion. 

The moving-strip technique employing 
Co*? teletherapy was developed in England 
and introduced to American radiotherapy 
in 1957 as described by Delclos ef 4/7 in 
1963. Recently, Smoron™ has described a 
method of strip staggering in which the 
movirig-strip technique can be utilized with 
a 4 mev. linear accelerator. 

In 1965 a randomized prospective clin- 
ical trial ¿Was instituted at Walter Reed 
General Hospital to compare the efficacy 
of moving-strip versus open-field irradia. 
tion in, the treatment of ovarian carcino- 
mas, The present report will describe this 
study. 


MATERIAL AND METHOD 


I. RANDOMIZATION PROCEDURE AND IRRADIATION 
TECH NIQUES 


Sealed envelopes were used in randomiz- 
ing the irradiation technique of £o patients 
with biopsy proven primary ovarian carci- 
noma deemed candidates for whole abdom. 
inal and pelvic irradiation. Twenty-five 


*p 


patients were entered into each treatmen 
group. All patients received an identica 
pretreatment evaluation consisting of ches 
roentgenography, intravenous p yelogra 
phy, barium enema examination, cysto 
scopy, liver and renal scanning, and routin 
laboratory tests. Once assigned to a treat 
ment modality, the patient received eithe: 
3,000 rads midplane (8 fractions in 1c 
days) using the moving-strip technique, oi 
4,000 rads (40 fractions in £6 days) via 
open-fields. 

When using anterior and posterior op- 
posed moving-strip therapy, the kidneys 
were localized utilizing radioisotopic scans 
and excretory urography. The kidnevs were 
subsequently shielded posteriorly with 4 
half-value layers of lead during all treat- 
ments which encompassed the renal areas. 
The liver was not shielded. Irradiation was 
carried out from the dome of the highest 
diaphragm to well below the cul-de-sac 
corresponding to the lower portion of the 
obturator foramina. Co*" teletherapy was 
utilized at 80 cm. S,S.D. 

The abdominal-pelvic open-field irradia. 
tion was delivered utilizing supervoltage 
equipment (either cobalt 60 teletherapy or 
2 mev. G.E. resonance transformer at 8o 
or 100 cm., respectively). One hundred rads 
were delivered daily to the midplane abdo- 
men and pelvis using either 1 or 2 fields per 
side to a total dose of 4,000 rads midplane 
abdomen and pelvis in 8 weeks (40 frac- 
tions in 56 days). The abdominal and pel- 
vic contents were treated anteriorly or pos- 
teriorly on alternate days. Both kidnevs 
were shielded posteriorly using 4 half-value 
layers of lead, so that the estimated total 


resented at the Fifty-ffth Annual Meeting of the American Radium Society, Colorado Springs, Colorado, April 22-26, 1973. 
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kidney dose was 2,500-2,700 rads in 56 
days. Again, no attempt was made to shield 
the liver. 


2. COLLECTION OF HEMOPOIETIC DATA 


The total white blood cell count (WBC), 
hematocrit, and platelet counts were mon- 
itored for each patient on at least a weekly 
basis. The lowest count was expressed in 
terms of the percentage fall of the initial 
pretreatment value. Any transfusion of 
whole blood or packed red blood cells was 
scored as four hematocrit units. No patient 
received platelet transfusions. No correc- 
tion of WBC or platelet counts was made 
for transfusion. Any platelet or WBC count 
significantly below the general rate of fall 
was rechecked before being accepted as 
indicative of the true value. 


3. MONITORING THE REACTIONS UNDER TREATMENT 


Gastrointestinal responses and symp- 
toms were monitored on at least a weekly 
basis and severity gauged according to the 
following scale: o no symptoms or com- 
plaints; +1 — mild symptoms not requiring 
medications for control; +2%= moderate 
symptoms well controlled with medica- 
tions; --3-symptoms not controlled on 
medications or requiring intravenous fluids 
and/or hospitalization for their control. 
Bladder symptoms were so infrequent that 
they were omitted from the analysis. As an 
additional indicator of patient tolerance, 
each patient's weight was recorded on a 
weeklv basis without adjustment for the 
presence or absence of ascitic fluid. 

Pelvic examinations were performed at 
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bi-weekly intervals and any change in pal- 
pable findings noted. — | 

Survival data represént a minimum fol- 
low-up of 2 years following completion of 
irradiation. with the longest interval 7 
years. 

The 1970 International Federation of 
Obstetrics and Gynecology staging: classi- 
fication? was employed in this series. Table 
| shows the staging“breakdown for the«2.. 
treatment groups. The randomization pro- | 
cedure resulted in comparable staging dis- 
tribution between the 2 treatment groups." 
Patients with documented liver ingolve-. 


ment, even if only surface implants, were, 


considered. t». be Stage 1v. The 14 Stage 1 
patients inclided in the series all had com- . 
plications due either to rupture of a malig-. - 
nant cyst and/or malignant ascites. | 

The major histologic categories in the 2 
treatment groups are shown in Table n. 
Again, the randomization procedure has 
produced comparable histologic groups. 
Included in the miscellaneous category are 
solid or undifferentiated ovarian adenocar- 
cinomas, dysgerminomas, endometrial car- 
cinomas and 1 embryonal neoplasm. 

The incidence of operative rupture of a 
malignant ovarian cyst and the prevalence 
of malignant cells in the ascitic fluid are an- 
alyzed in Table ur. No significant differ- 
ence is noted between the openifield and 
moving-strip categories. de 

The presence of gross tumor remaining ` 
in the patient following surgical extirpa- 
tion in the 2 treatment groups Is shown in 
Table rv. Residual gross tumor remained in 
9 patients in the open-field group and in 7 


Tase I 


STAGES ACCORDING TO IRRADIATION TECHNIQUE 
(1970 F.I.G.O. System) , 


Open-field 7 Oo o 
Moving-strip 2 4 1 
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Tague II 


COMPARISON OF HISTOLOGIC TYPES 


THU EE tc RF Atte em AM a, 


Open- Moving. 


Histologic Type : : 
SIC typ field strip 
Serous and papillary cystadeno- 
carcinoma 408 - 13 
Pseudomucinous cystadeno- —— 
Sg Y "E ^g X ous 
carcinoma ^7 a 3 $ 
Other or solid | ' ^ 4 7 
— Total 25 25 


patients treated by the moving-strip tech- 
nique. 


RESULTS 
1. HEMATOLOGIC DATA 


Comparison of the peripheral blood sup- 
pression (hematocrit, WBCs and platelets) 
while undergoing irradiation by the open- 
field or moving-strip technique is shown in 
- Table v. The 51~58 percentage drop of 
WBCs. and platelets was almost identical 
for the 2 groups, but a "sparing" of the 
hematocrit was observed in the moving- 
strip patients during the course of irradia. 
tion. No net average change was observed 
in the moving-strip group compared to an 
average 21 per cent decline of hematocrit 
among the open-field patients. Chemother- 


Tase HI 


COMPARISON OF RUPTURE OF MALIGNANT CYST 
AND CYTOLOGY OF ASCITIC FLUID 


Open- Moving. 
field strip 
Malignant cyst ruptured 8 8 
Cyst not ruptured 17 17 
Tota! 2 2s 
Malignant cells in ascitic fluid 6 g 
Negative or suspicious examination 4 i 
Nocytology performed or unknown 1g 17 
Total 2g 26 
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Taste IV 


PRESENCE OR ABSENCE OF GROSS RESIDUAL 
TUMOR FOLLOWING SURGICAL EXTIRPATION 


SPERA ette mam eka netter nn Eccc NM DM MM InN eee tenon tttm Ft he aS PHiS tiri mi ex a Vs cies Gm PAREN RI RE ERG ud 


Open- Moving- 
feld strip 


Gross tumor remaining 
All visible tumor removed 13 16 
Undetermined 3 


apy had been previously administered to 
6 patients in each category, usually consist- 
ing of a single dose of ThioTepa (Lederle), 
15-60 mg., given intraperitoneally at time 
of surgery. 


2. GASTROINTESTINAL TOL ERANCE 


The comparison of severity of symptoms 
according to the described scale is outlined 
in Table vi. The data do not express the 
length of time the patient experienced the 
above reaction, but merely its presence or 
absence. The subjective symptoms (nausea, 
vomiting, diarrhea) appear to be essen- 
tially equal in the 2 categories. 


3+ CHANGE IN WEIGHT 


The average loss of weight com paring the 
initial weight with the weight on the last 
day of treatment for patients receiving the 
moving-strip technique was —4.1 pounds 
compared with —>5.4 pounds in patients 
treated with the open-fields. 


4. INTERRUPTIONS IN TH ERAPY 


Two patients in the moving-strip group 
required. termination of irradiation with 
another 2 patients having temporary inter- 
ruptions. The 2 temporary interruptions 
lasted only 3 treatment days, both due to a 


TaaLE V 


AVERAGE PERCENTAGE CHANGE IN HEMATOLOGIC 
VALUES DURING IRRADIATION COMPARING 
NADIR TO ORIGINAL VALUE 


White Blood Hemato. Platelet 

Cell Count crit Count 

Open-field — 56% a as -51% 
! : M T T h 
Moving-strip — —5895 — Nochange  — 52% 


a 
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Tage VI 


COMPARISON OF SEVERITY OF GÀ STROINTESTINAL 
SYMPTOMS DURING IRRADIATION 


Moving-strip 

Grade of Grade of 

Response Response 

Dog so ó i 2 3 

Nausea/vomiting 3 9 11 © 4 314 4 
Diarrhea 6 611 O RE OS 


No data —2 


fall of the white blood cell count below 2,000 
cells/mm.? In 1 case the treatment termin- 
ated prior to completion as an indirect re- 
sult of treatment complications. This pa- 
tient developed severe gastrointestinal 
symptoms and required hospitalization 
with intravenous fluids. When her condi- 
tion stabilized, she refused further therapy. 
The other termination of therapy was sec- 
ondary to equipment failure. 

A total of 8 interruptions occurred in the 
open-field group. Six of these were treat- 
ment terminations and 2 of them tempor- 
ary interruptions. In no case was any in- 
terruption due to complications during 
treatment. Of the 6 patients whose irradia- 
rion was terminated, 1 died while under 
treatment, a second developed a bowel ob- 
struction, and the other 4 were discontin- 
ued due to the clinical impression that the 
tumor was progressing under treatment. 
In neither of the 2 patients who under- 
went temporary interruption in therapy 
was a low blood cell count or symptoms re- 
sponsible for the break. 

s. TUMOR RESPONSE 

Since most patients did not have pal- 
pable masses on which to gauge a tumor 
response, minimal analysis is possible. Of 
8 cases in the open-field group with pal- 
pable tumor prior to irradiation, 4 patients 
had palpable tumor response versus 4 
patients in whom tumor apparently grew 
while undergoing irradiation. This 1s com- 
pared with 2 measurable tumor responses 
in the moving-strip group with no patient 
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experiencing detectable tumor growth un- 
der treatment. MN 
| 6. SURVIVAL E 

The combined over-all survival, free of 
disease, at a minimum follow-up interval 
of 2 years was 9/14 in Stage 1 (64 per cent), 
7/12in Stage 11 (58 per cent), 6/20 in 5tage 
rt (30 per cent), and 1/4 in Stage iv} This 
compares favorably with -other published 
series. ^ Life table survival curves, using : 
the method of Cutler and Ederer,® for.the — 
two treatment groups are shown in. Figure 
1. Although the survivals at 4 and.5 years 
are identical (41 per cent), the survivals at. 
1 and 2 years appear superior in the miov- 
ing-strip category. 

Of the 12 open-field patients dying with- 
in the first year, 2 were Stage 1, 1 Stage 1, 
and the remainder Stage 11 or 1v. Four of 
the 6 patients who had termination of 
treatment were included in these early 
deaths. Interestingly, only 3 of the 6 
deaths occurring within the first year in 
the moving-strip group were Stage III. The. 
remaining 3 cases were Stages IB, HA, and 
up. Although the differing slopes of the 
survival curves may reflect the slight ex- 
cess of Stage 111 cases in the open-field cate- 
gory, the possibility remains that the mov- 
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ing-strip technique might be producing 
superior palliation for those patients who 
eventually nianifest recurrent tumor. 

Nine local recurrences have been noted 
in the open-field group with 10 local fail- 
ures in the moving-strip category. No 
bowel, bladder, kidney, or liver damage has 
been detected to date in any case included 
in this analysis. — 


DISCUSSION 


The moving-strip appears to have 2 ad. 
Vantages over the open-field technique. 

First, 3,000 rads delivered in 8 fractions 
over 10 days should be biologically more 
effective than 4,000 rads in 40 fractions 
over 56 days; 1,400 and 1,060 rets respec- 


. tively! These 2 treatment regimens were 


adopted for comparison not on the pre- 
sumption of biologic equality, but because 
they were believed to represent the upper 
limits of tolerance. The theoretic disad- 
vantage of inaccurate daily alignment of 
moving-strip fields in the presence of as. 
cites has not clinically been a problem. The 
danger of missing deposits of tumor due to 
daily movement of the abdominal contents 
remains as a theoretical disadvantage. 
Secondly, the apparent sparing of the 
peripheral hematocrit in patients irradi- 
ated with the moving.strip technique is an 
unexpected finding. This phenomenon m av 
be secondary to the portal covering onlv a 
small segment of bone marrow at one tme, 
allowing for recovery, or it may reflect tim- 


ing of the sampling of blood values with a 


fall in hematocrit occurring after the irra- 
diation has been completed. Neither theory 
would explain the lack of sparing of the 
platelets and white blood cells. Hemocon. 
centration did not seem to be a significant 
factor in this phenomenon, since clinically 
detectable dehydration was not a frequent 
occurrence in these patients. This finding is 
consistent with that of Friedman ef a]. 
who demonstrated a slight increase in the 
hemoglobin in 7 of 20 patients while under. 
going moving-strip irradiation to the entire 
abdomen. 

Although the patients undergoing mov- 
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ing-strip irradiation complain of slightly 
more severe gastrointestinal symptoms, the 
individual patient is somewhat less likely to 
experience nausea, vomiting, and diarrhea 
simultaneously while receiving the moving- 
strip therapy. We feel that the latter Jus- 
tifes the apparent increase in severitv of 
gastrointestinal reactions in this group. 
Nausea and vomiting were usually well 
controlled with modest doses of Compazine 
or other antinausea agents and diarrhea 
was brought under satisfactory control 
using Lomotil (Searle) or paregoric. Two of 
the 3 patients in the moving-strip group 
requiring hospitalization and intravenous 
fluids while undergoing treatment had re. 
ceived previous chemotherapy. Yet, their 
total change in white blood cell count, 
platelet count, and hematocrit did not 
differ significantly from the remainder of 
the moving.strip patients. All 3 cases had 
gross residual cancer following surgerv and 
2 had abdominal recurrences and died of 
disease. 

No difference in survival has been dem. 
onstrated comparing these 2 different ir- 
radiation. techniques. Utilization. of an 
additional 2,000 rads pelvic boost to the 
moving-strip technique was not used in the 
present series. The addition of such a pel- 
vic boost has been demonstrated to add to 
tumor control in selected cases? and might 
potentiate the value of moving-strip ir- 
radiation. 

Although a 7 to 21 per cent incidence of 
liver damage has been reported by Hanks 
and Bagshaw, and Wharton et al! in a 
similar group of patients, this complica- 
tion was not observed in the present series. 
The superior-most strip was not boosted to 
allow for fall-off of dose over the liver as is 
shown to occur in the phantom studies of 
Smoron. This absence of liver sequelae is 
not readily explainable. 


SUMMARY 


Between 1965 and 1970, zo patients were 
irradiated in a prospective clinical trial 
assessing the acute and chronic effects of 
4,000 rads in 56 days delivered to the entire 


Vor. 120, No. 1 


abdomen and pelvis using open-fields com- 
pared to 3,000 rads in 10 days using the 
moving-strip technique. Both objective and 
subjective parameters were assessed and 
local recurrences, complications, and sur- 
vivals determined. Distribution of the 5o 
patients was found to be homogeneous in 
terms of stage, histologic type, presence of 
malignant ascites, rupture of malignant 
cyst, and removal of all gross tumor. The 
severity of gastrointestinal reactions was 
slightly more severe using the moving- 
strip technique. The patients receiving the 
moving-strip irradiation demonstrated an 
apparent sparing of the peripheral hemato- 
crit during the course of irradiation. In no 
case was the treatment permanently in- 
terrupted due to complications of treat- 
ment, although 2 terminations occurred in 
the moving-strip group and 6 among the 
open-field patients. 

Although the moving-strip technique 
delivers a biologically larger dose (1,400 
rets versus 1,060 rets), no significant differ- 
ence in length of survival or local tumor 
control was demonstrated in this pilot 
study. Differences could perhaps be dem- 
onstrated in a larger prospective study with 
the addition of 2,000 rads pelvic boost. No 
case of nephritis or hepatitis has been 
noted. 


John T. Fazekas, M.D. 
Division of Radiation Therapy 
'The Geisinger Medical Center 
Danville, Pennsylvania 17821 
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NVOLVEMENT of the ureter bv malig- 
nant disease, particularly from car- 
cinoma of the Cervix, is a relatively com- 
mon occurrence;:and usually of grave 
prognostic significanee. Because of the 
close proximity of the ureter to the iliac 
vein as it courses over the iliac vessels and 
enters the bony pelvis, it can be predicated 
that ifthe ureter is extrinsically obstructed 
at thi$ anatomic level, then the iliac vein 
most often is affected also. Likewise, in 
extensive disease, other adjacent struc- 
tures’may also be involved contiguously 
(e.g., ilac arteries, mesenteric vessels, 
lymphatics, and adjacent bowel). 

The purpose öf this report is to emphz size 
the ureter-iliac vein anatomic relationship 
by roentgenographically demonstrating its 
clinical and pathologic importance. 

The following 5 cases of pelvic malig- 
nancies illustrate ureteral obstruction and 
coexisting pelvic venous obstruction a? the 
same site. This is contrasted with the ap- 
pearance seen in 2 cases of benign ureteral 
obstructions in which there was no cor- 
responding venous obstruction. 





REPORT OF CASES 

Case 1. D.R., a 45 year old woman, had a 
Stage 11 carcinoma of the cervix treated in July 
1968 with radiation therapy. Nine months 
later she returned with left back pain. Intra- 
venous urography revealed nonvisualizatioa of 
the left kidney; retrograde pyelography showed 
obstruction of the left ureter. just above the 
pelvic brim (Fig. 14). On pelvic venography, 
there was occlusion of the left common liac 
vein, corresponding to the obstructed point of 
the ureter. Collateral venous channels across 
the midline were present (Fig. 1 B). Arteriog- 
raphy also showed encasement of the superior 
rectal artery, and a barium enema examina-ion 
demonstrated extension of tumor to the rec. 
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tum. Lymphangiography showed obstruction 
of the left common iliac lymph nodes, with 
retrograde flow through the lymphatics in the 
pelvis. 


Case it. D.M. was a 45 year old female who 
entered the hospital with swelling of the left 
leg. She had been treated 10 months previously 
with radiation therapy for Stage I carcinoma 
of the cervix. Barium enema examination 
showed extrinsic pressure on the sigmoid colon. 
An intravenous urogram revealed left ureteral 
dilatation and hydronephrosis (Fig. 2.4). The 
pelvic venogram (Fig. 2B) demonstrated ob. 
struction of the left external iliac vein and col- 
lateral circulation including flow through the 
left obturator, pudendal, and superficial ab- 
dominal veins. Exploratory laparotomy re- 
vealed extension of the carcinoma of the cervix 
to the pelvic wall and left para-aortic lymph 
nodes, with metastases to the left ovary. 

Case m. A.P., a 44 year old female, had 
proven carcinoma of the cervix treated first 
with radiation therapy, and subsequently with 
total abdominal hysterectomy. Sixteen months 
later, she returned with hematuria and palpable 
pelvic masses. Intravenous urography revealed 
nonvisualization of the right kidney. Retro- 
grade pyelography disclosed obstruction of the 
right ureter 12 cm. from the uretero-vesical 
meatus (Fig. 3.4). Lymphangiography showed 
metastatic lymph nodes in the common iliac 
chains, and the pelvic venogram revealed ob. 
struction of the common iliacs and lower 
inferior vena cava (Fig. 3B). 


Case iv. M.H. was a 43 year old female who 
entered the hospital with pain in the right but- 
tock. She was found to have Stage mt cervical 
carcinoma. Intravenous urography showed a 
pelvic mass with no right renal function. A 
retrograde pyelogram demonstrated a 4 cm. 
irregular constriction of the right ureter at the 


en 


level of the pelvic brim (Fig. 4.4) secondary to 
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Vic. 1. Case 1. (4) Obstruction of left ureter on retrograde pyelogram is demonstrated. (B) Left iliac veno- 
gram shows obstruction of left common iliac vein (arrow) at site corresponding to ureteral obstruction 
shown in 4. (Note lymph node opacification from previous lymphangiogram.) 


obstruction (Fig. 4B). This was confirmed by 
exploratory laparotomy. 


Case v. E.J., a §7 year old female, had mas- 


tectomies for breast carcinoma 12 and 10 years 
prior to admission. She also had had a previous 
hysterectomy for uterine bleeding. One year 
before admission she had abdominal symptoms 
suggestive of tumor recurrence. Intravenous 
urography revealed narrowing of the ureter at 
the pelvic brim. The venogram showed corre- 
sponding obstruction of the right iliac vein. 
Laparotomy confirmed metastatic adenocarci- 
noma causing right ureteral obstruction from a 
primary breast adenocarcinoma. 


Cast vr. B.S., a 63 year old female, entered 
the hospital with a complaint of hematuria and 
nonfunction of the left kidney on an intrave- 
nous urogram. After examination, the hema- 
turia was ascribed to cystitis. A retrograde 
pyelogram showed an obstructed left ureter 
(Fig. s4). She had a past history of multiple 
abdominal surgeries including a hysterectomy 
14 years previously. It was thought that the 
left ureter might have been surgically tied and 


that she had a resulting nonfunctioning hydro- 
nephrotic kidney. To rule out a pelvic malig- 
nancy, a venogram was obtained. It was 
normal (Fig. 52), indicating that the ureteral 
obstruction was indeed secondary to previous 
surgery. Laparotomy confirmed this finding. 


Case vit. F.D., a 64 year old male, entered 
the hospital with lower urinary tract symptoms. 
Because he had a history of a possible “reac- 
tion” to previous urography, his urologist de- 
cided to study the upper urinary tracts by 
retrograde pyelography. An apparent obstruc- 
tion of the distal ureter on the right was seen 
(Fig. 644). Since the history of allergy to previ- 
ous contrast medium was considered question- 
able, and because surgery to explore the ure- 
teral obstruction. was contemplated, it was 
decided to further evaluate the ureteral ob- 
struction by iliac venography followed by 
urography. This was done and showed a normal 
venogram (Fig. 6B) and urogram. The appar- 
ent obstruction of the ureter was due to extra- 
vasation of contrast medium in the wall of the 
ureter. The corresponding iliac venogram was, 
of course, normal. 
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DISCUSSION 
lhe ureter courses downwards and 
medially retroperitoneally on the psoas 
muscle. At the pelvic brim it passes an- 
teriorly over the bifurcation of the com. 
mon iliac artery and vein from lateral to 
medial. (The veins lie posterior to their cor- 
responding arteries.) The ureter then passes 
ap Backwards and downwards on the lateral 
wallof; he pelvis, below and in front of the 


.* internal iliac artegy.’ j "a 

A malignant process involving the pelvic : 
ureter which envelops and eventually ob- 
structs gt, will most often similarly affect 
the adjacent iliac vein. The iliac arteries 
may alsa be encased by tumor, but are not 
commonly occluded because of their thicker 
walls. Mesenteric vessels (particularlv the 
superior: rectal branch of the inferior 
mesenterrc artery and vein) which are 
adjacérit may also be involved in a neo. 
plastic mass. Lymph channels mav be ob. 
structed and adjacent bowel invaded. 

During the past few vears we have seen 5 
cases of obstruction of the ureter in the 
pelvis in patients with pelvic malignant 
disease. In these cases, iliac venography 
revealed involvement of the adjacent iliac 
vein.^In'all but 1 case, edema of the legs 
was not present and the finding of venous 

obstruction was not clinically suspected. 
Extensive collateral circulation had de- 
veloped and adequatelv drained the lower 
extremities, so that edema did not often 
occur. The collateral channels in iliac vein 
obstruction have been well described in the 
literature? 

At times, it is quite difficult to differ- 
entiate intrinsic from extrinsic disease of 
the ureter. We believe that this differentia- 
tion can be made in many instances in ob- 
struction of the ureter in the bony pelvis, 
by utilizing venography and the knowledge 
of the anatomic relationship between the 
ilac vein and ureter. For example, in a 
patient with obstruction of the ureter at 





Fic. 2. Case i. (4) Intravenous urogram demon- 
strates obstruction of the left ureter at the pelvic 





the level of the pelvic brim, with a normal brim. (B) Venogram of left lower extremity shows 
iliac venogram, the etiology of the ob. occlusion of the femoral and iliac veins with col. 
struction, in all likelihood, would no* be laterals draining the left lower extremity. 
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Fic. 5. Case ur. (4) Right retrograde pyelogram reveals obstruction of the right ureter at the level of L-5. 
(B) Bilateral pelvic venogram shows obstruction of both common iliac veins at their junction with the 


* 


inferior vena cava. Note the obstruction 1 


s at a location corresponding to the ureteral obstruction (arrow). 


Collateral circulation is present through the ascending lumbar and vertebral plexus veins. The vétia cava 


is re-opacified in the upper abdomen. 


ably to a primary tumor of the ureter, or, if 
clinically applicable, iatrogenic causes such 
as surgical ties or instrumentation (Cases 
vi and vir). Obstruction of the ureter at 
this level, with corresponding iliac venous 
involvement, would indicate an extrinsic 
process, very often malignant. 

It must be remembered, however, that 
there are a large variety of benign condi- 
tions such as Crohn's disease, retroperi- 
toneal fibrosis, ovarian vein syndrome, etc., 
which may produce extrinsic ureteral and/ 
or pelvic venous obstruction.*?* Clinical 
evaluation in most of these cases usually 
enables one to distinguish the malignant 
from the benign conditions. Also, normal 
extrinsic pressure defects on the pelvic 
veins must be recognized and not confused 
with pathologic detects.!? 

Finally, when there is distal ureteral ob- 
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struction in patients who have had a 
previously treated. malignancy, it is not 
always clear if it is due to malignant recur- 
rence or benign etiology (¢.g., latrogenic 
surgery or post irradiation ureteral stric- 
ture?). When there is corresponding venous 
and ureteral obstruction, this would not 
necessarily exclude benign obstructive eti- 
ology. On the other hand, if there is a nor- 
mal pelvic venogram coexisting with an 
obstructed ureter, it is thought that this 
circumstance would be an indicator in favor 
of a benign etiology, rather than malignant 
encroachment. 


SUMMARY 


Evaluation of the ihac vein by venog- 
raphy has proven helpful in determining 
the etiology of obstructions of the ureter 
at the pelvic brim. 
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gular narrowing (arrow) of 
ymphangio- 
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) Right retrograde pvelogram reveals encasement and irre 

brim and hydronephrosis. (Lymph nodes are opacified from previous | 
ard frozen section biopsies.) (B) Right iliac venogram shows 
jac vein (arrow). Large collaterals are present. 


ureter at the pelvic 
graphy. Surgical clips are from laparotomy 
struction of the right exteraal il 


eneasement and ol 





distal ureter which sub. 






| pyelogram shows complete obstruction of the ¢ 
A normal left iliac venogram is shown. 





vi. (4) Left retrograde 
to be secondary to a surgical tie. (B) 
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sequently was proved 
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Fic. 6. Case vit. (4) Retrograde pyelogram reveals 
an apparent obstruction of the right pelvic ureter 
which proved to be d e to jatrogenic extravasation 
into the ureteral wall. (B) A normal right iac 
venogram. 
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Seven cases demonstrating this relation- ^ 
ship between ureter and ilic vein ares 
presented. Obstruction. of. the ureter with 
corresponding iliac venous encroachment is 
thought to confirm. the diagnosis of ex- 
trinsic involvement of these structures. A 
normal iliac venogram with an obstructed 
ureter would tend to rule out this possibil- .. | 


“ity and be a helpful sign, pointing P ud P 
mary ureteral pathology such as ufé 





tumor,-ureteral stricture or post surgical - 
tie. If both ureter “and pelvic véjüs dre obs 
structed, a benign extrinsic etiology cannot 
be definitely excluded? ‘although’ such an- 
appearance Is eequently due to malig- 
nancy. | 

In the course of ihis study, it was also 
observed, that obstruction of the iliac vein 
by tumor frequently is not associated with 
symptoms of venous obstruction due to the 
development of extensive collateral circula- 
tion. 


Theodore R. Smith, M.D. 
Department of Radiology | 
Mbert Einstein College of Medicine Se 
1825 Eastchester Road C xt 
Bronx, New York 10461 
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co of neoplastic disease is the 


7 procedure of assigning a simple coded 


‘designator to a patient in accordance with 
an established set of rules. Its purpose is to 
classify patients and group them with 
respect toghe anatomic extent or biologic 
severity of'their disease. Clinical staging is 
based only on those measures of disease 
extent which are available from diagnostic 
or evaluative studies undertaken prior to 
institutibg therapy. This classification of 
patients into relatively homogeneous groups, 
with'respect to estimates of their prognosis, 
is essential if different modalities of treat- 
ment are to be compared and if results are 
to be communicated in meaningful terms. 
The central problems in designing a 
meaningful staging system are: (1) to 
identify and give proportionate weight to 
those factors which will reliably and val. 
idly predict survival; and (2) to develop 
rules which, when applied to these factors, 
will permit assignment of an index of dis. 
ease extent. The essential character of such 
an index. ig that patients within any stage- 
group who survive equivalent treatment 
will-derbónstrate.a generally similar age- 
adjusted life expectancy. A major constraint 
on any system of classifying the extent of 
disease is that it must be easily understood 
and remembered; therefore, it must be 
based on relatively few predicting factors. 
Only a relatively uncomplicated system 
will lend itself to widespread utilization. 


Among the systems of classification pro- 


posed by international organizations and 


congresses^ 510147 and individuals? are 
classification schemes applicable specit 
ically to lung cancer.!? Some of these have 
been found wanting,**! and none have 
achieved wide acceptance to date. The 
TNM classification scheme, first proposed 
by Denoix,! meets many of the criteria and 
constraints noted above, and its principles 
are well established internationally.'® There- 
fore, the general rules of the TNM system 
were adopted in this investigation, under- 
taken under the auspices of the Task Force 
on Lung Cancer? of the American Joint 
Committee on Cancer Staging and End 
Results Reporting. 

When using the TNM system, the letter 
T represents the primary tumor with ap- 
propriate subscripts to describe increasing 
sizes of tumor and/or the involvement by 
direct extension. The letter N represents 
regional lymph node involvement with ap- 
propriate subscripts to describe the absence 
of involvement or increasing degrees of 
such involvement. The letter M represents 
distant metastasis with appropriate sub. 
scripts to describe the absence of such me- 
tastasis or increasing degrees of such dis. 
semination of the tumor. The various cate- 
gories of T, N, and M are then grouped 
into appropriate combinations to create a 
small number of stages of the disease. 


* Presented at the Fifty-fifth Annual Meeting of the American Radium Society, Colorado Springs, Colorado, April 22-26, 1973. 
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METHOD 


Information was collected in computer- 
compatible format on 2,155 histologically 
proved cases of bronchogenic carcinoma. 
Patients were included in the study only 
if the cancer had been diagnosed 4 or more 


years prior to the start of the study and if. 
follow-up information was available, either 


to the time of death or to survival for at 
least 4 years. 

The stage classification 1s based on an 
analysis of 28 clinical factors, including: 
(1) findings on physical examination; 
(2) roentgenographic studies; (3) endo- 
scopic studies including mediastinoscopy; 
(4) results of thoracentesis; and (5s) any 
special examinations required to demon- 
strate the presence of extrathoracic metas- 
tases. The data included size, location, and 
margination of each primary tumor, the 
presence of extrapulmonary extension, and 
complications such as obstructive pneu- 
monitis, atelectasis, and pleural effusion. 
The presence of spread of carcinoma to 
lymph nodes in the hilar region and in the 
mediastinum and the presence of more dis- 
tant metastases were recorded. The results 
of exploratory thoracotomy were only used 
to verify the histologic proof of disease 
where it was necessary to do so, but these 
results were not used to measure the extent 
of the primary tumor or the extent of 
regional spread to the hilar lymph nodes or 
mediastinum. 

More than 300 survival curves’ were 
plotted! for various characteristics of the 
primary tumor, the spread to the regional 
lymph nodes, and the presence of distant 
metastases in various combinations. The 
relative contribution of each clinical vari- 
able to the force of mortality in lung can- 
cer was assessed. Those anatomic factors 
most highly predictive of survival were 
identified for each T, N, and M descriptor. 
Subsequently, the various combinations 
and permutations of these descriptors were 
assigned to a stage of disease such that 
each stage would be substantially homo- 
geneous with respect to survival and so that 
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SCLINICAL DATA. 54. 
AGE, SEX DISTRIBUTION. | | 

'The age distributions for the total series 
(median sg years) and. for each cell type. 


-followed a normal distribution for lung Cis cas 
cer. The median age in patients with adeno-- s; 


carcinoma and small cell carcinoma 1872. to 

3 vears less than for the other cell types. In 
the total series, 88 per cent were male 

squamous cell 95 per cent, adenigcarcinoma 

7$ per cent, large cell and sinall cell carct- 

noma go per cent. | G 


CELL TYPE Wü 


ta OY 

Of the 2,155.cases, 996 were diaghosed as 
squamous cell, 521 as adenocarcinof&a, 195 
as undifferentiated large cell, 368 *as un- 
differentiated small cell, and 75 as undit- 
ferentiated with a cell tvpe not specified. 
The diagnosis was established by exfolia- 
tive sputum cytology or by direct endo- 
scopic biopsy in 80 per cent and:by other 


biopsy methods in 6 per cent. The histo- 


SITE AND EXTENT OF INVOLV EMENT 


The right lung was involved in 55 per 
cent of the patients. The primary lesion 
was peripheral in 28 per cent, apical in 7 
per cent, hilar in 49 per cent, and involved 
the main bronchus proximal to the upper 
lobe orifice in 13 per cent. On roentgeno- 
logic examination, 4 of the lesions were 
described as solitary and circumscribed 
and } as solitary and noncircumscribed. 
Cavitation was relatively rare (6.6 per 
cent). Some degree of atelectasis or ob- 
structive pneumonitis was present in 44 


E 


| per cent of all patients. Pleural effusion was 
Observed in 12.8 per cent; fluid was ex- 
amined cvtologically in £o per cent of these 


with malignant cells demonstrated in $. On 


the basis of roentgenographic and other 
clinical examinations, ` the ‘hilar lymph 
nodes were regarded as definitely involved 
in 25 per cent and questionably involved m 
IO per cent. With respect to mediastinal 
lymph nodes, 30 per cent were regarded as 
questtonábly or definitely involved. Some 
evidence suggestive of direct mediastinal 


extensign was present in 22 per cent. The 


scalene and; or supraclavicular lymph nodes 
were palpable and were biopsied in 16.6 
per cent of the patients; metastatic spread 
was fatind in 3 of those biopsied. The next 
most cbmmon sites of suspected or proved 
metastatic disease were liver (10.1 per 
cent); bone (9.3 per cent), brain (4.5 per 
cént), and contralateral lung (4.5 per cent), 
It should be stressed that all of the above 
findings are based on clinical judgment 
derived from all sources of information 
available to the time of initial diagnosis 
and prior to any major surgical interven- 
tion, 


RESULTS 
HISTOLOGY 


As shown in Figure 1; the over-all prog- 
nosis 1n squamous cell carcinoma is superior 
to that in other major cell types, regardless 
of any other factor of disease. The relative 
survival rates for patients with adenocarci. 
noma and undifferentiated large cell carci- 
noma are intermediate and are almost 
identical. The survival experience with un- 
differentiated small cell (oat cell) carci- 


noma Is unive 'sallv disastrous. Because of 
these differences in biologic behavior, data 
were analvzed separately for each cell type 
before attempting to apply TNM descrip- 
tors. It was also concluded that any pa- 
tient with undifferentiated small cell carci. 
noma should be assigned to the worst clin. 
ical stage of disease regardless of the TNM 
classification (Tables 1, H, 111 and v). 
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PRIMARY TUMORS (T factor) 


The survival analysis demonstrates that 
prognosis is principallv related to the size 
of the primary tumor, its location, external 
margination, complications such as atelec- 
tasis or obstructive pneumonitis, pleural 
effusion, and its extensiveness with respect 
to direct invasion, As shown in Table 1 
there is a direct relationship between the 
measurable clinical anatomic extent of the 
primary tumor and survival in squamous 
cell carcinoma, adenocarcinoma, and un- 


differentiated large cell carcinoma. The 


survival experience in undifferentiated 
small cell carcinoma bears no relationship 
to the clinically recognized anatomic extent 
of disease. The most favorable variables 
are small size of primary tumor, peripheral 
location, and absence of invasion of adja- 
cent structures. On the basis of the anal- 
ysis, the definitions of the T factor are as 
follows: 


T—-Primary Tumors 

To No evidence of primary tumor 

Tx Tumor proved by the presence of malig- 
nant cells in bronchopulmonary secre- 
tions but not visualized roentgeno- 
graphically or bronchoscopically 

T; A tumor that is 3.0 cm. or less in greatest 
diameter surrounded by lung or visceral 
pleura and without evidence of invasion 
proximal to a lobar bronchus at bron- 
choscopy 

T: A tumor more than 3.0 cm. in greatest 
diameter or a tumor of any size which 
with its associated atelectasis or obstruc- 
tive pneumonitis extends to the hilar 
region. At bronchoscopy the proximal 
extent of demonstrable tumor must be at 
least 2.0 cm. distal to the carina. Any 
associated atelectasis or obstructive 
pneumonitis must involve less than an 
entire lung, and there must be no pleural 
effusion 

T; A tumor of any size with direct exten. 
sion into an adjacent structure such as 
the chest wall, diaphragm, or mediasti- 
num and its contents; or demonstrable 
bronchoscopically to be less than 2.6 
cm. distal to the carina; any tumor 
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Fic. 1. Proportion of patients surviving lung cancer 
stratified by the histologic pattern of disease. 


associated with atelectasis or obstruc- 
tive pneumonitis of an entire lung or 
pleural effusion 


Figure 2 demonstrates the relationship 
between T,— T, and survival based on 
observations recorded in 1,678 patients. At 


Clinical Staging of Lung Cancer 


this time we have inadequate data regasd- 
ing the survival of patients with Tx lesions. . 


LYMPH NODES (N factor) | 
Table 1 shows the relationship of re- 
gional lymph node metastases to survival 


by cell tvpe. Involvement of both the hilar 


-and mediastinal nodes has more serious im- 
plications in adenocarcinoma and in un- 


ye * zx > 
differentiated large cell*than in squamous 
cell carcinoma. Again, no relationship 1s 
| ^. D da a w y Lon iure . 
seen between the estimated clinical extent 


. of lymph node disease and survival in small 


cell tumors. On the basis of this “Analysis, 
the definitions of the N factof are as fol- 
lows: 

N—Regional Lymph Nodes ^ 


Ed 


N, No demonstrable metastasis tf xegional 
lymph nodes rx S 

N, Metastasis to lymph nodes ite thesrpsi- 
lateral hilar region (including direct 


extension) 
N, Metastasis to lymph nodes in the medi- 
astinum 2. 4 


Figure 3 demonstrates the survival rela- 
tionships between these categories based 
on observations in 1,568 cases. z 


DISTANT METASTASES (M factor) 
With current therapy, lung cancer must 
be regarded as essentially hopeless, regard- 
less of cell type, once the disease has ex- 
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THE RELATIONSHIP OF PRIMARY TUMOR EXTENT (T factor) AND SURVIVAL IN LUNG CANCER BY CELL TYPE 
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Clinical Measure of Disease Extent 





Relative Percentage Surviving § Years 





meaner eA Pe A ANP A IAA ne Hmm tmn 


‘Undifferentiated Undifferentiated 


Squamous Adeno- 
cell | cdtcinoma large cell small cell 
ets Bach lg en a tej ees iia Aaa aceasta E ee EE fares tite er 
Size <3 cm. a8 n k^ NE B <5 
Size >3 em. 29 : l4 — | i8 <2 
Site peripheral 30 to. . 20 <2 
Site main bronchus >2 cm. distal to carina 23r 4 ro ? 3 <I 
Site proximal main bronchus 9 1 O «I1 
Atelectasis/pneumonitis of segment or lobe 25 8 very rare <4 
Atelectasis/pneumonitis entire lung 7 o not seen «a1 
Pleural fluid F 2 8 O 
Direct chest wall invasion <1 5 uncommon «1 
Mediastinal extension <2 <2 uncommon «1 
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Fig. 2. Survival in lung cancer stratified by the Fic. 3. Survival in lung cancer stratified by the 
anatomic extent of the primary tumor (T factor), extent of regional lymph node involvement (N 
excluding undifferentiated small cell carcinoma. factor), excluding undifferen tiated small cell 
carcinoma. 
tended beyond the hemithorax of origin 
an yond the mediastinal lymph nodes. aks -— 
Ren d bey: d the med i CAM, d STAGE-GROUPING (TNM combinations) 
This is demonstrated in Table 1H. Based os Pad ] 
on this analysis, the definitions of the M The chai acteristics of survival curves for 
factor áre as follows: each permutation of the TNM descriptors 
| MED were subsequently analyzed. The various 
id — Distant Metastases reser ; : T ; 
TNM sets were assigned to stage-groups in 
M, No distant metastasis a manner intended to minimize intragroup 
M an e pond V variability in survival and to create the 
cervicais, Or contralateral hilar lymph greatest prognostic differences between 
nodes, brain, bones, lung, liver, etc. ^ YE i nae 
| stage-groups. Table tv indicates the num. 
Figure 4 demonstrates the survival rela. ber of patients in each combination and 
tionship between M, and M,. the composition of each stage. An estimate 
Tage H 
THE RELATIONSHIP OF LYMPH NODE INVOLVEMENT (N factor) AND SURVIVAL IN LUNG CANCER 
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cell 
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Lymph nodes negative 30 
Hilar lymph nodes involved 16 
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Taste Ill aa | 
THE RELATIONSHIP OF DISTANT METASTASIS (M factor) TO SURVIVAL 


cell 
No metastases 30 
Scalene/cervical lymph nodes positive Ee 
Distal metastases, all sites © <i 


* Fairly common. 


+ Rare. 


of survival is given with its error estimate 
at 12 months and 18 months. A survival 
gradient is seen within each stage and a 
significant survival gradient is demon- 
strated between stages. The number of T, 
lesions associated with either Ne or M, 
extensions of disease was insufficient to 
make meaningful estimates of survival. 
The survival estimates for T; No M, lesions 
seems high compared to other Stage 111 dis- 
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Fic. 4. Survival in lung cancer stratified by absence 
or presence of distant metastases (M factor), ex- 
cluding undifferentiated small cell carcinoma. 





Undifferentiated.» Unditter 


Adeno- 
carcinoma large cell — | small cell 
= a19 $ A. 
Ee A bie A UE a 
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ease. This group, however, contains su- 
perior sulcus tumors which have a known 
unique biologic behavior as compared to 
other bronchogenic carcinomas. With cur- 
rent therapeutic practice, the prognësis 
associated with these tumors is distinctly 
superior to that with all other types of 
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adu dt No. Survivi S.E. 
FNM Set No of urviving $ 
: Patients — ————————————————— - 
12 Months 18 Months 
Stage 1 
Ti No Mo E et Oe — 40$40..04 
Te No Mo 358 Gat 02 533p 07 
Ti Ni Mo 24 62+.10 .49£.10 
— Stage HI 
TN: Mo 109 .49 3.08  .35.01 
Stage IIT 

Ti Lesions Insufficient Data — — 

Ts No Mo 44 26+ 7 14 „O7 
Ts No Mi | RP oO 2245.90 — IO: .00 
T: No My Sa. 10.04  .04t.04 
Te Ni Mı 28 11.06 .0o7+.06 
Ta No Ma s 216* asc .O3 243 O3 
Ti; Ni Mo 96 264.05 .I5.0§ 
T N Mo | 210 21+ .03 11+ .03 
Ts No M: 116 14+ .04 11+ .04 
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~~ lung cancer in an invasive stage. The defi- 
nitions of the various stages are as follows: 


Tx No Mo 





Ts with any N or M 


m E 
EA 
X >a a 
T» No Mo 
5 
SY ARE H 
‘| P N i M, 
Stage i 


Ns with any T or M 


M; with any T or N 


Occult Carcinoma 

An occult carcinoma with bron- 
chopulmonary secretions con- 
taining malignant cells but with- 
out other evidence of the pri. 
mary tumor or evidence of 


metastasis to the regional lymph 


nodés or distant metastasis 


Invasive Carcinoma 


A tumor that can be classified T, 


without any metastasis or with 
metastasis to the lymph nodes 
in the ipsilateral hilar region 
only, or a tumor that can be 
classified Ts without any metas- 
tasis to lymph nodes or distant 
metastasis 

(Note: Tx, Ny, Mo and T, Ni, 
Ma are also theoretically possible, 
but such a clinical diagnosis 
would be difficult if not impos- 
sible to make. If such a diagnosis 
is made, it should be included in 


Stage 1) 


A tumor classified as T, with 
metastasis to the lymph nodes in 
the ipsilateral hilar region oaly 


"ü 


Any tumor more ex- 
tensive than T» or any 
tumor with metastasis 
to the lymph nodes in 
the mediastinum or 
with distant metastasis 


Figure 5 demonstrates the survival rela. 
tionships between the 3 stage-groups based 
on an analysis of 1,633 patients with all in- 


formation 


available 


to permit clnical 


staging. The survival curves for patients 
with undifferentiated small cell (oat cell) 
carcinoma indicate a disastrous clinical 
course regardless of the demonstrable ana. 
tomic extent of the disease. It was con. 
cluded, therefore, that stage-grouping for 
this cell type lacked meaning at this time, 
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Uu Stage I (517 Cases) 


x en 


itane 


Q + 

ài) X ue cts 
‘N Stage 2 (109 Cases) 

a 


CUMULATIVE PERCENT SURVIVING 


Stage 3 (1375 Cases) 


SURVIVAL IN MONTHS 


Fic. 5. Survival in lung cancer stratified by Stage 
(TNM combinations), with undifferen tiated small 
cell carcinoma specified as Stage I. 


The importance of grouping together 
only patients with a common histologic 
pattern of disease is demonstrated when 
the survival data are stratified by cell type 
within stage-groups, as in Table v. Metas. 
tases to the hilar lymph nodes, when the 
primary tumor is greater than 3.6m. 3n 
diameter, have much more grave prognos- 
tic implications in adenocarcinoma and in 
undifferentiated large cell carcinoma than 
in squamous cell carcinoma. 


DISCUSSION 


It is a basic principle of general seman. 
tics that no 2 objects are completely simi- 
lar, and that they can never be completely 
described. They can be grouped together 
or classified, and said to be alike, only by 
abstracting certain common features and 
omitting or disregarding other aspects 
which are dissimilar. The problem is to 
identify those characteristics which allow 
one to classify each patient by some very 
simple scheme that reflects the prognostic 
implications of his disease. 
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DIAGNOSIS OF BRONCHOGENIC CARCINOMA BY 
MEANS OF BRONCHIAL BRUSHING COMBINED | 
WITH BRONCHOGRAPHY* = 


By GORDON A. GENOE, M.D. 


a 


JACKSONVILLE, FLORIDA 


HILE the presence of a bronchogenic 

carcinoma can be suspected on the 
basis of chest roentgenograms, the findings 
are not specific, as they may be produced 
by a variety of pulmonary lesions. The 
great majority of pulmonary carcino- 
mas are diagnosed by means of cytolog- 
ic examination of either sputum, bron- 
chial washings obtained at the time of 
bronchoscopy, or by means of the bronchial 
brushing technique popularized by Fen- 
nessy.? Reported series of bronchial brush- 
ings give an accuracy of from 6g per cent! 
to 85 per cent.” 

Bronchography is also a valuable pro- 
cedure in the diagnosis of diseases of the 
chest, including pulmonary carcinoma. In 
several series in the recent literature, the 
diagnosis of bronchogenic carcinoma using 
only bronchography has ranged from 89 
per cent in a series of 236 patients? to 94 
per cent in a series of 104 cases." 

It is the purpose of this paper to confirm 
the high degree of accuracy of the broncho- 
gram, and to demonstrate the increased 
vield when using both the bronchial 
brushing technique and the bronchogram 
at the same time. The results of broncho- 
scopic examination of these patients will 
also be evaluated. 


MATERIAL AND METHOD 
PATIENT POPULATION 


This report is based on the first ṣo 
bronchial brushings done at this institu- 
tion during the past year. Of these 50 
patients, 23 were proven to have a primary 
bronchogenic carcinoma by thoracotomy, 
biopsy, or autopsy. Seventeen of these 23 
patients underwent bronchoscopic exami- 


nation, including visual inspection, bron- 
chial washings, and biopsy when indicated. 


TECHNIQUE 





The patients are premedicated with CO- 
deine, a barbiturate, and.atropine, approxi- 
mately 30 minutes prior to the examina- 
tion. A 2.80 mm. polyethylene catheter 1s 
shaped, using boiling water, to conform to 
the configuration of the bronchus to be en- 
tered’ Following transcricoid anesthesia 
with approximately 6 cc. of 2 per cent 
Lidocaine, the catheter is passed through 
the nose into the trachea. Further topical 
anesthetic of 1 or 2 per cent Lidocaine 1s 
instilled during the procedure when neces- 
sary, to a total of not more than 300 mg. 

In those patients with lesions in the up- 
per lobes requiring a very sharp bend in the . 
catheter, a short slightly curved catheter ^ 
is used to introduce the guidewire into the 
trachea. The sharply curved catheter is 
then passed over the guidewire into the 
trachea and subsequently into the desired 
lobar or segmental bronchus. To facilitate 
reaching very peripheral lesions, a control- 
lable. guidewire or brush is used." 

The lesion i$ brushed with a nylon brush | 
and 4 slides are made. The slides are coated 
with a film of egg albumin to facilitate 
deposition of the.cells. In some cases the 


entire brush is fixed in alcohol and the 


specimen picked off the brush and spun 
down for a cell block. Following the 
brushings, 2 washings are done using 5 cc. 
of sterile saline. One washing is sent to the 
cvtology laboratory in alcohol, and the 
other, in saline, to the bacteriology depart- 
ment for cultures. 

Following additional topical anesthesia, 


* From the Department of Radiology, University Hospital of Jacksonville, Jacksonville, Florida. 
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a selective bronchogram is obtained with 
oily Dionosil. S are rapidly exposed 


A using a. cut film-ch ranger and an electric 
cradle tà turn the patient. After the selec- 


tive brohchograms are viewed, additional 


Contrast material is injected if needed. If 


no further films are needed, the cathe eter 


18 withdrawn into the main bronchus. more 
contrast medium injected, and the brc. ncho-. 


graphic examination completed. 


RESULTS 


Twentysthree patients with proven 
bronchogenic carcinoma underwent both 
bronchial brushing and bronchogray hy 
(Table 1). The procedure gave a positive 
diagnosis in 22 of the 23 3 patients, tor 96 
per cent accuracy. The bronchogram was 
more accurate than the cy tologic diag- 
nosis, givi Ing a positive diagnosis i in 21 of 
23, or gt per cent. Cytologic results vielding 

3+ or greater’? were found in 16 of 23, or 
70 per cent. 

The 1 case missed by both the broncho- 
gram, and the brushings was a peripheral 
carcinoma in w hich the poncho was 
of poor technical qualitv. The other false 


negative . bronchogram was called an in- 


flammatory process on the basis of mild 
irregular , narrowing of the anterior seg- 
ment-bronchus of the. EM upper lobe 
(Fig. 1). 

There were 2 bronchograms in which the 
interpretation was falsely positive. Bath of 
these patients had severe changes in the 
upper lobe segments presumed to be sec. 
ondary to old tuberculosis, and are now 
felt to be interpretative errors, as good 
criteria for malignancy are not present 
(Fig. 2, Zand B). 

One patient had a 3+ cytology which 
Tagi I 


BRUSHINGS AND BRONCHOGRAM 





Positive cytology 
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Positive combination 
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lic. 1. A §2 year old female had a persistent infil- 
trate in the anterior segment of the left upper lobe. 
Bronchogram shows irregularity of a subseg- 
mental bronchus with a cut-off in the area of the 
infiltrate (arrow). The cut-off was thought to be 
too peripheral to be called a carcinoma. Cytology 
was 3+. 


was falsely positive. This patient had : 
cavitating lesion in the lef upper lobe 
(Fig. 3). Acid fast organisms were found on 
slides made from the material obtained at 
bronchial brushing. Cultures subsec juently 
grew out Mycobacterium a. The 
patient was presumed to have only active 
tuberculosis, although no biopsy was done. 
Seventeen of the 23 patients underwent 

bronchoscopy (Table 1): 14 patients had 
a negative visual inspection. Inspection 
showed either occlusion or narrowing of a 
main or lobar bronchus in 3 patients. In no 
case was an occlusion x à segmental 
bronchus noted. Bronchial w ashings. vielded 
3+ or greater cytology from 4 patients. Ot 
6 biopsies done, 2 were > positive. The g 
positive results were on & different patients 
for an accuracy of 47 per cent. Visual in- 
spection alone was positive jn only 18 per 
cent of the patients. Biopsy plus visual in- 
spection was positive In 4 of 17, or 25 Der 
cent. Two patients were noted to have 
narrowing of a lobar bronchus, later shown 
to be of an inflammatory etiology. 














Fic. 2. (4) Bronchogram shows marked distortion and irregularity of all segments of the right upperlobe 
The cultures were negative for tuberculosis, but the patient was placed on an tituberculosis therapy. Cytol. 
ogy was 2+. He is living and well 1 vear later. (5) Bronchogram shows distortion and irregulatity of the 
apical-posterior and anterior segment bronchi of the left upper lobe with marked. pleural thickening. The 
anterior segment bronchus appears cut off. Cytology was negative. Sputum culture following the brushing 


grew a few colonies of Mycobacterium tuberculosis. 


Of the 17 patients in whom both bron- 
choscopy and brushing plus bronchogram 
were done, all of the 8 patients positive at 
bronchoscopy were also positive on either 
the bronchogram (Fig. 4, 4-/) or cyto- 
logic studies from the brushing. Fourteen 
cases showed occlusion of a segmental 
bronchus on bronchogram, not noted at 
bronchoscopy. In 1 case, an occluded lobar 
bronchus was missed at the first bronchos- 
copy. A second bronchoscopic examination 
confirmed the bronchographic findings 
(Fig. ¢, £ and B). 

A comparison of the cytologic findings 
from the 2 types of examinations shows 4 
of 17 studies positive from bronchoscopic 
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BRONCHOSCOPY 





Positive visual inspection 3/ 

Positive bronchial washings 4^ 

Positive bronchial biopsy 2/17 
a/17 





Total patients positive 
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ViG. 3. A $9 year old female had a mass lesion in 
the left upper lobe. 

Bronchogram shows a cavity filled with contrast 
material and irregularity of the apical-posterior 
and anterior segmental bronchi (arrows). Cytol- 
ogy was 377, but smears and cultures were posi- 
tive for tuberculosis. The patient was placed on 
antituberculosis drugs. No biopsy was done. 


cos 








Fic. 4. Variations of the obstructed bronchus. 

(4) Obstruction of the right upper lobe bronchus. (B) Obstruction of bronchus to posterior and lateral 
basal segments of left lower lobe. į (C) Occlusion of posterior segment of right upper lobe. (D) Occlusion of 
apical segment of right upper lobe. (E) Occlusion of both medial and lateral segmental bronchi of right 
middle lobe. (F) Obstruction of one of the subs segmental bronchi of the superior segment of the right lower 


lobe. This was the only case where a bronc :hographic diagnosis of tumor was made on the hasis of occlusion 
of as aera bronchus. 








shings versus 11 of 17 from bronchial less positive (2+) result from brushings. 
brushings. Only 1 patient had a 3+ cytol- One patient with a positive bronchial 
ogy from broncho scopic washings with a biopsy had only 2+ cytology from both 
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Fic. g. A 49 year old male had a mass in the left lower lobe. 


(4) First bronchogram shows a complete occlusion of the left lower lobe bronchus (regi ve 
segment of the lower lobe has filled (cross hatched arrow). (B) Bronchogram done afte? pásstri 
through the obstruction. Almost complete occlusion of the left lower lobe is 


bronchoscopic and brushing specimens. The graphic signs 


bronchogram, however, was diagnostic for listed in the liter 


carcinoma in both cases. 


ronc chography 


of. malignancy. 
ature." These are aes 
of the obstructed bronchus (Fig. 4 Pe F 


demonstr ated X 


“have ‘been. 


[n addition, the stretched or bent broke us: 

NOE is described as possibly being a sign of pri- 

The criteria for the diagnosis of malig- mary carcinoma or secondary metastatic 
s probably :nót a. reliable 


nancy on the bronchogram are fairly deposits. This 


straightforward. Seven different broncho- diagnostic sien. 





ae 


SR. 


as small. blebs ag §<well as 


Fic. 6. (4) A peripheral infiltrate (arrow) in a patient not included in this series. (B) The brush was s pas ssed 
into the apical segment and the area of the infiltrate reached. The bronchogram shows some narrowing of 


the subsegmental bronchi in the area of the infiltrate, but this was not felt to be c 
d à squamous 


tumor or inflammation. Cytology was 4+ and thoracotomy reveale 


liagnostic of either 


cell 


carcinoma. 
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= bronchospasm. A chronic inflammatory 


process can also cause obstruction, usually 
in a subsegmental bronchus, at the edge of 
the inflammatory process. If the correct 


bronchus is brushed, the cytology should 


be positive in these cases. In our series, 
most tumors of. segmental bronchi have 
‘caused complete occlusion. 
$ False negative bronchograms are rare, 
but dọ occur in very peripheral tumors, 
and cannot be avoided (Fig. 6, 4 and B). 
These can usually be reached with the 
brush, and. may yield a positive cy tology, 
A false pósitive cytology is also ra re, but 
will occur in some inflammatory lesions. 
Stains for tuberculosis and fungus cultures? 
should resolve most of these problems, and 
an unnecessary thoracotomy should be in- 
frequent. -— wd | 


^ 


CONCLUSION: 


The results of this study: show that the 
combination of cytologic evaluation from 
bronchial brushings and bronchograms ob- 
tained at the same time yield a high per- 
centage of positive results in cases of pri- 
mary bronchogenic carcinoma. 

The procedure can be done in most x-ray 
departments, and can even be done on an 
outpatient basis. 


Gordon A. Genoe 


JANUARY, 1974 


This examination, therefore, should be 
the primary means of diagnosis in patients 
with abnormal chest roentgenograms sus- 
pected of having bronchogenic carcinoma. 


Department of Radiology 
Doctors Hospital 


2829 10th Avenue North 


Lake Worth, Florida 33460 
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PULMONARY INFARCTION SECONDARY: 
BRONCHOGENIC CARCINOMA*: *= 





By BARRY T. HELD, M.D.,f and STANLEY S. SIEGELMAN, M.D} 00 2) 
FLUSHING, NEW YORK AND BALTIMORE, MARYLAND em uw 


UMOR growth at the root of the lung 

may constrict pulmonary vessels and 
bronchi to produce uncompensated isch- 
emia and pulmonary infarction. This phe- 
nomenon has clinical significance in that 
patients may present with chest pain and/ 
or hemoptvsis from an obvious peripheral 
pulmonary infarction. while they exhibit 
only subtle evidence of a centrally infiltrat- 
ing bronchogenic tumor. 

In a study of 100 pneumonectomy speci- 
mens from patients with bronchogenic 
carcinoma, Hansbury ef al” reported 10 
cases in which peripheral pulmonary in- 
farction was associated with a centrally 
located bronchogenic carcinoma. 

We have recently employed lung scan- 
ning and pulmonary angiography in the 
evaluation of 2 patients with pulmonary 
infarction associated with bronchogenic 
carcinoma. The additional data provided 
by the examinations offer an insight into 
the probable nature of the disorder in 
pulmonary circulation created by constric- 
tion of the hilus of the lung. 


REPORT OF CASES 


Case t. A £3 year old white male was ad- 
mitted to the coronary care unit with severe 
intermittent left-sided chest pain unaccom- 
panied by nausea, vomiting, pallor, or di- 
aphoresis. The previous history, physical ex- 
amination, and laboratory work (including 
serial enzyme studies) were all within normal 
limits. The electrocardiogram showed nonspe- 
cific S-T segment depression and no serial 
changes. After 48 hours of observation, a myo- 
cardial infarction was ruled out clinically. 

Radiologic Findings. The admission chest 
roentgenogram (Fig. 1) showed a peripheral 





ANT 


Fic. 1. Case 1. Admission chest roentgenogram show- 3." 


ing a 2 cm. pulmonary nodule in the left third 
anterior interspace. 


pulmonary nodule in the left upper lung field. 
Lung scanning, utilizing I?! tagged macroag- 
gregated serum albumin (Fig. 2), was per- 
formed to exclude a pulmonary infarction as 
the cause of pain, and, surprisingly, shaw ed 





Fic. 2. Case r. I9! macroaggregated serum albumin 
perfusion lung scan showing virtually no perfu- 
sion of the left lung. 


* From the Departments of Radiology of the Booth Memorial Medical Center, Flushing, New York and the Johns Hopkins Uni- 


versity, Baltimore, Maryland. 
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alis no perfusion. of the left lung. Flaoros- 
copy failed to.reveal any air trapping, but did 
demonstrate redii¢ed pulsation of the left hilum. 


Laminagrains (Fig. 3, Æ and B), failed to show - 
a mass 4n the left hilum, and the peripheral D 


nodule appeared triangular in shape with its 
base on the pleura. Pulmonary arteriograms 
AF ig: 3, A and B) showed reduced flow to the 
left lower lob Sand v irtirally no flow to tke left 
upper lobe, secondary to a smooth tapered con- 
sghietion of the leff pulmonary artery. The e ap- 
pearáhce suggested extrinsic compression of the 
Pulmonary artery rather than invasion. A 
bromchogram (Fig. 5) was then obtained to 
exclude an endobronchial lesion which mav not 
have been apparent on the laminagrams, The 
left upper lobe showed diminished volum ie, with 

Migular bronchial dilatation and poor periph- 
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era iie. suggesting old inflammatory changes, 
The nodule in the periphery of the lingula was 
not reached by the bronchographic contrast 
material. 

Still concerned with the possibility of tumor 
as the cause of the left pulmonary ar tery com- 
pression, mediastinoscopy was performed, yield- 
ing inconclusive findings. Finally, at Ehordeor: 
omy, large mediastinal lymph nodes were found 
surrounding the left pulmonary artery and 
biopsies of the left paratracheal and subearinal 
lymph nodes as well as the peripheral pulmonary 
nodule were taken. Pathologic examination of 

the lymph nodes showed old. hyalinized granu- 
lomata, and the peripheral nodule showed ; 

pulmonary infarct. A follow-up chest roent- 
genogram revealed no interval change in 1i 
year. Eighteen months after surgery, the pa- 





Fic. 3. Case 1. (4 and B) Laminagrams cemonstrating a triangular shape to the pulmonary 
E nodule with its base on the pleural surface. 









Fic. 4. Case1. (4) Early arterial phase, right atrial 
angiogram showing reduced flow in the left 
lower lobe and virtually no left upper lobe flow. 
(B) Right posterior oblique angiogram from 
the same examination showing a tapered con- 
striction of the left pulmonary artery. 


tient was re-admitted with a left phrenic nerve 
paralysis and a pericardial effusion. Lamina- 
grams at that time showed a mass in the pos- 
terior segment of the left upper lobe with com- 
plete cut-off of the apical posterior bronchus. 
A right atrial angiocardiogram showed a large 
pericardial effusion, complete cut-off of the left 
pulmonary artery, and constriction of the right 
pulmonary artery as it crossed behind the heart. 
A scalene lymph node biopsy established a diag- 
nosis of anaplastic carcinoma. In retrospect, the 
initial bronchogram (Fig. 5) probably indicated 
the origin of the tumor at the take-off of the 
apical posterior bronchus. 


Case 1t. A $4 year old white male was ad- 
mitted with pain in the left side of the chest and 
for evaluation of his pulmonary function. Dur- 
ing the previous week at another hospital, a 
carcinoma of the left lower lobe was discovered. 
Pulmonary function studies at our hospital 
showed resting hypoxemia, correctable with 
exercise, and normal air low mechanics inter- 
preted as ventilation-perfusion imbalance with 
a low diffusion capacity, which could be ac- 
counted for by a reduction in the vascular bed. 

Radiologic Findings. The admission roent- 
genogram (Fig. 6) showed a focal area of 
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pleural reaction and parenchymal infiltrate in 
the left costophrenic sulcus, in addition to a 
left hilar mass. The lung scan, utilizing P} 


tagged macroaggregated serum albumin (Fig. 
7), showed no perfusion of the left lower lobe. 2; : 
The early pulmonary arteriogram (Fig. 8) 


demonstrated extrinsic compression of the ar- 
tery to the left lower lobe. On the later arterio- 
grams of the same series, after the contrast 
medium had cleared from the aorta, the left 
lower lobe pulmonary artery: branches visual- 
ized (Fig. 9), indicating slow flow and patent 
vessels. The roentgenologic diagnosis was cen- 
tral bronchogenic tumor, and (as the result of 
the experience with Case 1) peripheral pul- 
monary infarction in the left costophrenic 
sulcus. | : 

At surgery, a left lower lobe bronchial car- 
cinoma was found surrounding and compressing 
the left pulmonary artery. À pneumonectomy 
was performed. Pathologic examination demon- 
strated a peripheral pulmonary infarct with 
complete patency of the pulmonary arteries 
leading to it, in addition to an oat cell tumor of 
the left lower lobe bronchus, with hilar lymph 
node metastases and extrinsic compression of 
the left lower lobe pulmonary artery. 
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FiG. 5. Case 1, Left posterior oblique transcricoid 

“bronchogram showing irregular bronchial dilata. 
tion ànd- poer peripheral filling in the left upper 
lobe. The origin of the apical posterior bronchus is 
constricted. | | 


DISCUSSION 
PULMONARY ARTERY CONSTRICTION 


In each of our patients, the tumor pro- 
duced a marked reduction in the pulmonary 
arterial circulation to the affected lung. 
The pulmonary angiogram demonstrated 
constriction of proximal branches of the 
pulmonary artery, and the scans revealed 
marked decrease in capillary perfusion. 
Compromise of the pulmonarv arterial 
circulation is not an uncommon feature of 
bronchogenic carcinoma. In 250 cases of 
bronchogenic carcinoma investigated by 
angiocardiography, Steinberg and Finby* 
found involvement of the main pulmonary 
artery in 18 per cent and involvement of 
lobar and segmental arteries in 53 per cent. 
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Frc. 6. Case u. Admission roentgenogram showing 
focal pleural and parenchymal process in the left 
costophrenic sulcus, in addition to a left hilar mass. 


BRONCHIAL OBSTRUCTION, H YPOXIA, 
VASOCONSTRICTION 

Bronchogenic carcinoma may effect a 
reduction in pulmonary blood flow by 
mechanical and reflex factors other than 
those attributable to pulmonary artery 
constriction. In several of the patients jn 
the series of Hansbury ef a7? peripheral pul- 
monary infarcts were encountered in lungs 
without apparent significant arterial com- 
pression, Bronchial obstruction often pro- 
duces air trapping which may raise intra. 
alveolar pressure above pulmonary arterial 
levels. Bronchial obstruction is also asso. 
ciated with an element of reflex vasocon. 
striction which may be of considerable 
magnitude.! Reflex pulmonary vasocon- 





Bic. 7. Case m, It macroaggregated serum albumin 
perfusion lung scan showing no perfusion of the 
left lower lobe. 
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Fig. 8. Case ir. Early pulmonary arteriogram (right 
atrial injection), showing extrinsic compression of 
the left lower lobe pulmonary artery. 


striction also occurs secondary to regional 
hypoxia in areas of hypoventilation. 5 Pul. 
monary blood flow may additionally be 
impeded by compression of the pulmonary 
vein. Reactive vasoconstriction is a prob- 
able factor in the inadequacy of any com- 
pensatory bronchial collateral circulation 
in the pulmonary hypoperfusion of broncho- 
genic carcinoma. 


INFARCTION WITHOUT OCCLUSION 


In our patients, the pulmonary arterial 
circulation to the lung was markedly re- 
duced but no actual occlusion of the proxi- 





Vic. 9. Case m. Later arteriogram from the same 
series as Figure 8 showing delayed visualization of 
the left lower lobe pulmonary artery branches, 
indicating slow flow in patent vessels. 
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mal vessels was present. Infarction de 
veloped secondary to a low. flow state 
created by the tumor. Total occlusion of. 
the proximal arterial vasculature is not a 
necessary condition for ischemic infarction 
of the lung. Rich? noted a.marked tendency 
for the develópment of widespread. throm- 
bosis of per ipheral | pulmonary arteries and 
veins in patients wu severe Pul monary 
stenosis. The phenomenofr was. confirmed 
by Heath e a/.,3 who noted that the occut- 
rence of peripheral pulmonary vascular 
thrombosis could be correlated with a re- 
duction in pulmonary artery blood flow : 
below a critical level. | 
Progressive local increase in blood viscos-. 
ity can be implicated as a possible mecha- 
nism for occlusive disease. The reduced 
perfusion distal to the pulmonary stenosis ` 
is basically produced by a diminished - 
blood velocity in a normal number of nor- 
mal caliber channels. The diminutiom in 
the velocity of blood flow in turn leads to 
increased viscosity of the blood. This oc- 
curs because blood is a "non-newtonian 
fluid,’ that is to say, it does not have a 
constant viscosity as do "newtonian fluids? 
such as water? Red blood cells, by their 
tendency toward rouleaux formation, as 
well as the presence of macromolecules 
in plasma such as fibrinogen, are the prin- 
cipal reasons for the increase in blood vis- 
cosity as the velocity of flow decreases. The 
net effect upon the flow of blood through 
the microcirculation is that of a con- 
tinuously diminishing spiral, starting with 
low velocity causing increased viscosity, 
which in turn further lowers the velocity 
of flow. Eventually, transit time through 
the capillary bed of the lung may be so 
prolonged as to reduce tissue perfusion 
below the level necessary for viability. 
Thus, tissue death can occur from anoxemic 
reasons despite a patent vascular svstem. 





SUMMARY 


Extrinsic partial compression of lobar 
pulmonary arteries by bronchogenic tu- 
mor, associated with focal. peripheral in- 
farct is presented in 2 patients. Slow flow in 
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BUSULFAN LUNG* que 
REPORT OF TWO CASES AND REVIEW OF THE LITERATURE * 


$ 


MADISON, WISCONSIN 


USULFAN* has been used in the 

treatment of chronic granulocytic leu- 
kemia since 1923.5 It has found wide ap- 
plication in the therapy of this disease and 
is now regarded by many authorities to be 
the treatment of choice. It is highly effec- 
tive when properly administered either as 
maintenance therapy or intermittently. It 
produces remission in 80 per cent of pa- 
tients and median survival is approxi- 
mately 43 years. Survival rates of 8 to 10 
years or more are not uncommon. 

The toxic effects of busulfan are well 
established. The most frequent is bone 
marrow depression which is usually, but 
not always, dose related. Another frequent 
effect is hyperpigmentation of the skin and 
an Addison-like syndrome of weakness, 
easy fatigability and weight loss, without 
associated biochemical abnormalities.” 
Rashes, alopecia, cataracts, porphyria cu- 
tanea tarda, amenorrhea, testicular 
atrophy and gynecomastia are also caused 
by busulfan therapy. The medication 1s 
potentially teratogenic.’ It may also be 
carcinogenic.495!7 An atypical cytologic 
dysplasia is frequently observed in the 
epithelia of many organs." 

Diffuse pulmonary fibrosis is an infre- 
quent, but serious and often fatal complica- 
tion of busulfan therapy, *:46-5:191515,1515,90 
which has received little attention in roent- 
genologic literature. The roentgenologist, | 
as well as the clinician, should be aware of 
this complication, since it is probable that 
irreversible fibrosis may be prevented by 
early cessation of the medication and 
initiation of corticosteroid therapy. 

The following case reports illustrate 2 
patients with chronic granulocytic leu- 


* Myleran®. 


* From the Department of Radiology, University of Wisconsin, 


kemia and long-term administration of 
busulfan who developed pulmonary fibrosis 
and cytologic dysplasia. The first patient | 
also had hvperpigmentation of the skin, 
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carcinoma, #3 


an Addison-like syndrome: and 
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Case 1. R.C.H., a 67 year old malé, retired 
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aorta, mild chronic obstructive pulmonary dis- “ 


found. 

Busulfan therapy was begun October, 1959. *. 
Initially, he received 8 mg. daily, and this was - 
gradually reduced to a maintenance dose "0f 
2 mg. daily. The vague abdominal discomfort£* 
hepatosplenomegaly and leukócstosis resolved. * 
He was followed at regular intervals and the. 
leukemia remained well controlled. E 

In September, 1967 he was admitted with 
acute gastroenteritis. At this time hyperpig- 
mentation of the skin and an Addison-like syn- 
drome of weakness, easy fatigability and weight 
loss were noted and attributed to long-term 
administration of busulfan. His hematologic 
status remained stable. | 

Routine chest roentgenograms on December 
22, 1969 showed a small calcified granuloma 
in the right lung and a-nodular density in the 
superior segment of the left lower lobe (Fig. 1). 
Primary carcinoma: of the lung was suspected 
since he has smoked 2 to 3 packages of cigarettes 
daily for many. years. | 

Skin tests ànd sputums for tuberculosis and 
fungi were negative. Sputums for cytology were 
also negative. Bronchoscopy and thoracotomy 








and Veterans Administration Hospital, Madison, Wisconsin. 


151 


A, 
e+” 





Fic. 1. Case 1. The chest roentgenogram from De. 

-cember 22, 1969 shows a small calcified granu- 

s Jòma in the right lung and a carcinoma in the 
superior segment of the left lower lobe. 


were refused by the patient. The suspected left 
lower lobe carcinoma showed a progressive in- 
crease in size on later examinations. In Decem. 
ber, 1969 he was treated for a left lower lobe 
pneumonia. 

On January 26, 1970 he was readmitted with 
fever, dyspnea and hemoptysis of 2 days’ dura- 
tion. Basilar rales were present. The chest 
roentgenogram (Fig. 2) revealed a bilateral 
interstitial process which was thought to repre- 
sent acute pneumonitis. Sputum and blood cul- 
tures produced no growth. Needle lung biopsy 
was unsuccessfully attempted. Antibiotics were 
given empirically without effect. The fever and 
dyspnea increased and he expired January 31, 
1970 at the age of 77 years. Death was at: 
tributed to respiratory insufficiency caused by 
diffuse pulmonary disease of indeterminate eti- 
ology. The chronic granulocytic leukemia re- 
mained well controlled until the time of death. 
He had received busulfan for 10 years 3 months. 

Necropsy examination revealed bilateral 
lower lobe bronchopneumonia, chronic obstruc. 
tive pulmonary disease, a primary well dif- 
ferentiated epidermoid carcinoma of the left 
lower lobe and marked diffuse pulmonary fibro- 
sis with cytologic dysplasia. There were chronic 
granulocytic leukemic infiltrations of bone mar. 
row and spleen, and generalized arteriosclerotic 
cardiovascular disease. There was no histologic 
evidence of pulmonary cytomegalic inclusion 
disease, Pneumocystis carinii or other oppor- 
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tunistic infection. Postmortem cultures of the 
lungs failed to grow tuberculosis or fungi. 


Case 11. R.E.R., a 43 year old male automo. 
bile jockey, entered the hospital July, 1968 be- 
cause of painful priapism of 2 days’ duration. 
He had had mild fatigue and weakness of 3 
months' duration. Physical examination re- 
vealed mild fever and moderate hepatospleno- 
megaly. The chest roentgenogram was normal. 
The diagnosis of chronic granulocytic leukemia 
was made from peripheral blood and bone mar. 
row examinations, Busulfan therapy was begun 
with 8 mg. daily and then discontinued when a 
significant hematologic response was not ob- 
tained. He was then treated with cyclophos- 
phamide and radiation to both spleen and penis. 
The priapism, hepatosplenomegaly and leuko- 
cytosis resolved. The leukemia remained con. 
trolled on maintenance doses of cyclophos- 
phamide. 

In February, 1969 he entered the hospital 
with fatigue, weakness and low back pain of 3 
months' duration. The symptoms subsided fol- 
lowing irradiation of the lumbar spine. In April, 
1969 recurrent splenomegaly was noted. The 
cyclophosphamide was discontinued, Busulfan 
therapy was initiated with 8 mg. daily, and this 
was gradually reduced to a maintenance dose 
of 2 to 4 mg. daily. His hematologic status re- 





lic. 2. Case 1. The chest roentgenogram from Jan. 
uary 27, 1970 reveals a bilateral interstitial pro- 
cess which was not present 5 weeks earlier. 
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mained stable although the splenomegaly per- 
sisted. 

On May 18, 1970 he was readmitted with 
fever and productive cough of 2 weeks’ dura- 
tion. The chest was clear to auscultation. A 
heart murmur suggesting mild aortic stenosis 
was noted. There was moderate hepatomegaly 
and marked splenomegaly. The chest roent- 
genogram was normal. Sputum, urine, blood 
and spinal fluid cultures produced no growth. 
Skin tests for tuberculosis and fungi were nega- 
tive. A bone marrow biopsy revealed myelo- 
Rbrosis. Antibiotics were given empirically 
without effect on the fever. On June 3, 1970 he 
entered a leukemic blast cell crisis. Blood trans- 
fusions were required to maintain a satisfactory 
hemoglobin level. Busulfan therapy was dis- 
continued. Routine chest roentgenogram on 
June 29, 1970 showed a patchy density in the 
right upper lobe. Repeat skin tests and cultures 
again were negative. Penicillin, streptomycin 
and INH were given empirically. He gradually 
became weaker and more cachectic. The fever 
persisted. A chest roentgenogram on July 16, 
1970 (Fig. 3) showed minimal clearing of the 
right upper lobe density. He became dyspneic 
on July 24, 1970. Basilar rales were present. 
The chest roentgenogram showed the appear- 
ance of a bilateral interstitial process (Fig. 4) 
which was thought to represent interstitial 
pneumonitis, leukemic infiltrate or hemorrhage. 
He expired 2 days later at the age of 45 years. 
Death was attributed to acute pneumonitis. 





Fig. 3. Case 11. The chest roentgenogram from July 
16, 1970 shows a patchy density in the right upper 
lobe. This density was first noted on a routine 
chest roentgenogram taken 17 days earlier. 
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Fic. 4. Case u. The chest roentgenogram. from July 
24, 1970 reveals a faint perihilar bilateral iter- 
stitial process. |" IX. 


He had received busulfan for 1 year and 2 
months. x 

Necropsy examination revealed bilateral 
bronchopneumonia and recent myocardial in- 
farction. There was myelofibrosis and granulo- 
cytic leukemic infiltrations in the liver, spleen 
and other visceral organs. Intra-alveolar and 
interstitial pulmonary fibrosis with cytologic 
dysplasia were noted and attributed to busulfan 
therapy (Fig. 5~7). There was no histologic evi- 
dence of pulmonary cytomegalic inclusion dis- 
ease, Pneumocystis carinii or other opportunistic 
infection. Postmortem cultures of the lungs 
were not obtained. 


DISCUSSION 


Diffuse pulmonary fibrosis has infre- 
quently been reported as a serious and 
often fatal toxic manifestation of long- 
term administration of busulfan. It was 
first reported in 1961 by Oliner & al.’ who 
observed 2 patients with this complica- 
tion. One patient had received busulfan 
for 24 months, the other for 13 months. 
Both patients presented with new symp- 
toms of weakness, weight loss, dyspnea, 
cough and fever. Rales were present. The 
roentgenogram of the chest in the first pa- 
tient showed bilateral diffuse mottled 
densities, and in the second patient a 
diffuse fine lace-like infiltrate throughout 
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Kio. 5. Case rr. Typical histologic changes found at 
necropsy. Identical changes were present in Case 


1. Note the scattered in terstitial chronic inflamma. 


tory cells, diffuse interstitial fibrosis and intra- 
: alvéolar debris (H and E, x 109). 
both lung fields. Both patients had lung 
biopsies that showed chronic pneumonitis, 
pulmonary fibrosis and cytologic dysplasia. 
The administration of busulfan was dis- 
countinued and therapy with cortico. 
steroids begun. Both showed clinical im. 
provement with resolution of all pulmonary 
symptoms. Roentgenologic improvement 
was noted in the first patient, but not in the 
second. They survived approximately 23 
months and 13 months, respectively, follow- 
ing the diagnosis of pulmonary fibrosis, and 
upparently died of other causes. 
' Since 1961 a total of 17 cases of diffuse pul- 
monary fibrosis associated with the use of 
Of” 


have been reported, ^2:456,8.10,12,13,15,18,29 
Nese, 14 had sufficient pulmonary fi- 
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Fic. 6. Case i. Intra-alveolar debris show organiza- 
tion by fibrous tissue (H and E, X 100). 
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brosis to cause respiratory insufficiency. 
Review of these cases has shown a fairly 
typical clinical, roentgenologic and histo- 
logic pattern. All received busulfan for the 
treatment of chronic granulocytic leukemia. 
The duration of therapy varied from 1 3 to 
120 months with a mean of 49 months. 
The onset of new sym ptoms, which usually 
could not be explained on the basis of the 
patient's. hematologic status, was most 
often insidious. Some patients had an 
acute onset suggesting an acute infectious 
process, both clinically and roentgeno- 
logically. Hyperpigmentation of the skin, 
weakness and weight loss were seen in 
more than half of the patients. Dyspnea, 
cough, fever and rales were present in more 
than three-fourths of the cases. Pulmonary 
function studies have shown an alveolar- 
capillary block. There has been no ap- 
parent relationship to leukemic blast cell 
crisis, progressive marrow failure or asso- 
ciated opportunistic infection. Survival, 
following the onset of new symptoms and 
diagnosis of pulmonary fibrosis, varied 
from 1 month or less to 24 months with 
a mean of 5 months. Death was most often 
attributed to respiratory insufficiency. or 
pneumonia. 

The chest roentgenogram usually showed 





Case u. Intra-alveolar cells demonstrating 
characteristic of 
busulfan effect (H and E, X400). These atypical 
bizarre giant epithelial cells containing large hy- 
perchromatic nuclei ma y be found independent of 
pulmonary fibrosis as well as in extrapulmonary 
Sites. 


Fic. 7. 
the striking cytologic dvsplasia 








Vor. 120, No. 1 Busulfan Lung or d E 


a diffuse intra-alveolar or interstitial pro- 
cess, or a combination of both. Heard and 
Cooke’ referred to this process as an intra- 
alveolar and intraductal pulmonary fibro- 
sis with the histologic abnormality result- 
ing from organization of a fibrinous edema. 
They presumed that the latter was secon- 
dary to increased permeability of alveolar 
capillaries or venules and that it was due to 
the drug acting on the alveolar wall, 
possibly through the development of hy- 
persensitivity. Oliner ef 2/.5 also suggested 
that hypersensitivity to the drug was im- 
portant and noted a similarity to hexo- 
methonium-induced pulmonary fibrosis. 
They felt that the possible radiomimetic ac- 
tion of busulfan could not account for the 
pulmonary fibrosis in their patients in view 
of the absence of other evidence of radia- 
tion damage and their response to pred- 
nisone. Littler ef 2/.,? using light and elec- 
tron microscopy, confirmed the predomi- 
nantly intra-alveolar nature of the process 
and also showed a striking proliferation of 
Type t1 (granular) pneumocytes. Many of 
the latter had disintegrated to produce 
intra-alveolar debris which showed organ- 
ization by fibrous tissue with subsequent 
incorporation into the alveolar wall. They 
believed that the basic pathologic process 
was a chemically induced alveolitis. Bates? 
noted a similarity to influenza virus infec- 
tion. The acute onset in some patients has 
suggested an acute infectious process, al- 
though a superimposed acute infection may 
simply serve to bring the condition to the 
attention of the physician. 

The striking cytologic dysplasia char- 
acteristic of busulfan effect has been re- 
viewed by Koss ef al? This dysplasia is 
characterized by atypical bizarre giant 
epithelial cells containing large hyperchro- 
matic nuclei. This peculiar change may be 
found in the lungs as well as in extrapul- 
monary sites and reflects a generalized 
alteration in nucleoprotein metabolism. 
The cytologic alterations have been attri- 
buted to busulfan’s cytotoxic properties 
and are similar to those associated with 
folic acid antagonists." They have been 






subsequently identified in all patients with 
the "busulfan lung syndrome." * The. epi- 






TOR. 
carcinoma of the vulva;? occurring? 
tients receiving long-term busulfanz 


apy. The occurrence of carcinomaof ‘the ` 


ingin pa 


lung in the patient in our first čase geport 


was probably coincidental, since he had 
been a heavy smoker for many years. 


Busulfan lung has been diagnosed by _ 
cytologic examination of the sputum, abs 


though the history is usually necessary be- 
cause the characteristic cell is similàr in 
appearance to a neoplastic cell. | 

The differential diagnosis of dyspnea, 
cough, fever and rales with diffuse pulmo- 
nary disease on the chest roentgenogram, 
in a patient with chronic granulocytic leu- 
kemia, should include opportunistic infec- 
tion and leukemic infiltration of the lungs. 
Appropriate cultures and histologic studies 
should exclude both. The roentgenologist 
should be aware of the “busulfan lung syn- 
drome,” since it is probable that irreversi- 
early cessation of 
tion of corticosteroid therapy. 

SUMMARY Roy 

Diffuse pulmonary fibrosis is an infre- 
quent, but serious and often fatal complica- 
tion of long-term busulfan therapy. 

Two cases are reported. Seventeen addi- 
tional cases were found in the literature. 

Review of these cases has shown a fairly 
tvpical clinical, roentgenologic and histo- 
logic pattern. The importance of early 
recognition by the roentgenologist is em- 
phasized. 


Stefan S. Winkler, M.D. 
Radiology Service 

Veterans Administration Hospital 
2500 Overlook Terrace 

Madison, Wisconsin 53705 
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TREATMENT OF GLOTTIC CARCINOMA *BY MEGA- 
VOLTAGE RADIATION THERAPY AND-RESULTS* 


Bs C. C. WANG, M.D.f 


BOSTON, MASSACHUSETTS 


Van de Graaff unit or the cobalt 60 tele- + - 
therapy unit. Treatment techniques have . 
evolved from single lateral to opposed 
lateral portals, with "either 2:1:loading,: 
favoring the diseased side, or 1:1 ‘equal 
loading. For the past 6 years, the wedge 
filter technique has been employed. for. 
lesions involving the posterior third of the 


edd S cell carcinomas arising from 
one or both vocal cords and/or the 
anterior commissure are included in the 
category of glottic carcinoma. These tu- 
mors may spread supraglottically, involv- 
ing the laryngeal ventricle, false cord and 
epiglottis, as well as infraglottically. The 
lesions are characterized by: (1) early 





diagnosis owing to the initial manifestation 
of the disease by hoarseness of voice; (2) 
tendency to remain localized; (3) infre- 
quent lymph node metastases; and (4) 
high cure rate, either by surgery or by ir- 
radiation. 

Radiation therapy for this disease de- 
mands a fairly high dosage of radiation to a 
small volume of tissue. In order to accom- 
plish this objective, radiation generated by 
a low megavoltage linear accelerator or a 
cobalt 6o teletherapy unit is highly desir- 
able. Because of the inherent physical ad- 
vantages of this approach, such as skin and 
bone sparing effects, better depth dosage 
and sharper beam margins, a maximum 
amount of radiation can be delivered to the 
tumor and a minimum to the adjacent 
normal tissues by using various techniques, 
such as wedge filters, rotation, etc?" 
Most of the acute and delayed radiation 
reactions are practically eliminated, and 
radical surgery can often be performed sub- 
sequently without significant complica- 
tions. 


MATERIAL AND METHOD 


From 1953 to 1972, inclusive, approxi- 
mately 800 patients with glottic carcinoma 
have been treated at the Massachusetts 
General Hospital and Massachusetts Eye 
and Ear Infirmary with either the 2 mev. 


vocal cord and/or patients with unusually . 
rounded anterior neck. Most lesions were 
treated with 6,500 to 7,000 rads at-the rate 
of 1,000 rads per week in § divided daily 
fractions (some were treated with 1.350 
rads per week in the earlier series). ` 

Our survey consisted of 621 patients 
with glottic carcinoma treated by mega- 
voltage irradiation from 1953 through 
1969. All patients had histologic confirma- 
tion of squamous cell carcinoma and a 
minimum follow-up of 3 years. 

For evaluation of results of radiation 
therapy, the lesions were grouped together 
with 2 points in mind: (1) the status of the 
mobility of the involved cord; and (2) the 
extent of the mucosal surface extension of 
the disease. The information was obtained 
by careful review of the direct and indirect 
laryngoscopic findings and roentgenograms, 
from both hospital and radiation therapy 
records. An attempt was also made to fit 
the various lesions into the 1972 TNM 
Classification!:?~? as shown in Table 1. 


GENERAL CLINICAL DATA 


Table 11 shows the age and sex distribu- 
tion of the group. Of 621 patients, 573 or 
g2 per cent were male and 48 or 8 per cent 
female. The age of the majority of the pa- 
tients was between the sixth and eighth 
decades. | 


* Presented at the Fifty-fifth Annual Meeting of the American Radium Society, Colorado Springs, Colorado, April 22-26, 1973. 

From the Department of Radiation Medicine, Massachusetts General Hospital, Boston, Massachusetts. 

+ Associate Professor of Radiation Therapy, Harvard Medical School; Radiation Therapist and Head, Division of Clinical Services, 
Massachusetts General Hospital; and Radiation Therapist, Massachusetts Eye and Ear Infirmary, Boston, Massachusetts. 
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TABLE I 


(87. ÜCEINICAL STAGING SYSTEM FOR CARCINOMA 





Ti Tumor confined to I vocal cord and mobility of 
2e. 0 cord femains normal - 

Tuae Tumor involving both cords with normal mo. 
*. > bility of:cords 


T: “Tumor:exteriding from cords either to sub- 


> glottic fegion or to supraglottic region, £.e., 
' . to ventficular bands or ventricles (includes 
R those patients with normal and/or impaired 
*^^ *mobility of the cords) | 
A, Tumor limited to larynx with fixation of cords 
T, Tumors. of cords that extend beyond larynx, 
| i.e., iito cartilage, to pyriform sinus, or to 
the postcricoid region skin, etc. 
No | Cervieatlymph nodes not palpable 
Ni * Palpable cervical lymph nodes, homolateral, 


Ge 


=: & mot fixed 
E"N © Nia Metastasis not suspected 
^" . Nip. Metastasis suspected 


-» x uds 
$ 
eee PRS | 
te 4 3 


Palpable bilateral,. contralateral, or midline 
lymph nodes, not fixed 
Noa Metastasis not suspected 
Neg Metastasis suspected 
Ns Fixed cervical lymph nodes, metastasis sus- 
pected 
M, No distant metastasis 
M; Clinical or roentgenographic evidence of dis- 
tant metastasis 


i E. 


f'" RESULTS OF RADIATION THERAPY 
oing to the extremely low incidence of 

lymph node metastases in the entire group 

of patiënts, an analysis of radiation therapy 

Statistics: was made solely according to the 

conditieén of the lesions at the primary site 

A. DETERMINATE. 3 YEAR NED (NO EVIDENCE OF 

DISEASE) RATES 


ease or multiple primary cancer of the 
upper air and food passages before the end 
of 3 years; there was no evidence of local 
recurrence, which was determined either 
6 months before death or by postmortem 
examination. Those patients lost to follow. 
up were counted as radiation therapy fail. 
ures. Of the 576 remaining patients, 457 
patients were free of recurrent disease at 
the end of 3 years. The determinate and 
absolute 3 year NED rates following radia- 
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TABLE II 


GLOTTIC CARCINOMA——TOTAL CASES: AGE 
AND SEX DISTRIBUTION (1953-1969) 











Male l'emale | Total 
Age  |-——————— EIE aimee | Rr: 
(yr.) N | Per No. | Per IN Per 
° Cent ° | Cent 1° | Cent 
| eM MEUS Puis 
D uu teet | 
<30 I | | | 
NM S S RR 
| i 


Ln 
PR EH EDENN SEAE PEIE LP 








3% 
40-49 | $9 | | 8| | 67 
Med TEE ZEN [eso A | eres feu ee i 
60-59 | 176 | 11 | | 187 | 
60-69 | 186 | | 16 | | 202 | 
€ ESENTIUM NEA ORIENTE m UPC —— | €— Mr bess — 
| ad | | 
70-79 | IIQ | | 8 | | 127 | 
NES LEES aia a ge TEMPE eS 
804- | 26 | P | 26 | 
RR ate MEME | | 
l | A | | 
Total | $73 | 92 | 49 | 8 | 621 | roo 
| i i i 


tion therapy were 79 and 74 per cent, re- 
spectively. The radiation therapy results 
were further divided according to the status 
of the mobility of the involved cord, 7.e., 
normal mobility, impaired mobility and 
complete fixation, as well as the extent of 
mucosal surface extension. Of 404 patients 


Tase III 


RADIATION THERAPY FOR GLOTTIC CARCINOMA 
3 Year and 5$ Year Recurrence-Free Rates 





PERRA ——X— A ——Á———— aa itii e RUN m m MÀ —Á—À meret ee Risa a A A 














HT e i minnie tt ma mina È 


| 3 Year NED? | z Year NE 
Stag. fo EDI S Yen NEDE 
Normal Cord | | | 
m | | Per | Per 
Mobility — | N No. | c 
obility | No. | Cont No | Lon: 
Ane me TUS ILLI Hi teer a ee ctas urea p e AI d em rtt as Pr A PRAE F" CHEST F- mo È errr remand tne neran 
Anterior two-third | 
vocal cord 191/208} 92 
| 


Both anterior two- | 
third and/or an- 
terior commissure 


ar E: ——— a tte taints à 


i F i 

i os . i | 

Entire or posterior | | 

. i 
third vocal cord | 70/93 | 75 | 87/95 | 76 
“os AIO Nee mR inn rana Ma AN aat des e Pii J rre rte miners E l — Memes tid i ammi m rant aeri mts 
Total s 6/404| 88 (282/32 | 87 

1350/404 | 325 | Pd 


* Determinate group excluded those patients dead of inter- 
current disease with no evidence of local recurrence. 


t NED= No Evidence of Disease. 
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TaBe IV 


RADIATION THERAPY FOR GLOTTIC CARCINOMA 











—— 
" | 3 Year NEDT | 'ear NED 
uu oS a 

Normal Corc ow | ; 
"NO | ie. ee ie | 2 
: ? pm eng. 9 | Cent 
SERRANO: anes RUFI. EELEE UNE 
; | | | | 
Supraglottic | | | | 
extension | 36/43 | 84 | 22/29 | 76 
DEMNM UMEN Ns a quM S 
i i | i : 
Infraglottic | | | 
extension | 16/18 | 8g | 10/12 | 83 
m-— —— — —HÓMB b | -———" | nou p aS 
Transglottic | | | | 
extension 4/4 | 100 | 4/4 | 100 
i i 
» || 
Total 56/65 | 86 | 36/45 | 80 


* Determinate group excluded those patients dead of inter- 
current disease with no evidence of local recurrence. 
t NED= No Evidence of Disease. 


with the lesion limited to the glottis, with 
normal cord mobility, 356 or 88 per cent 
were free of recurrent disease 3 years after 
irradiation, as shown in Table nı. Those 
patients with lesions limited to the anterior 


TABLE V 


RADIATION THERAPY FOR GLOTTIC CARCINOMA 
Y "A 
3 Year and $ Year Recurrence-Free Rates 
(Determinate Group)* 


| 3 Year NED} 




















ar NE 
Status Te n 5 Year NEDT 
Impaired Cord | Au pou 
Mobility | N E UN re 
i y d Cent ANG Cent 
j 
me d Md | 
One or both | 
vocal cords | 18/24 "E | 16/22 73 
Supraglottic 
extension 12/23 | $2 |! 1/19 58 
" MIEL Bete wales | vc a poems us 
Infraglottic 
extension | o/2 o | o/2 o 
SNC J a 
Transglottic | | | 
extension | 2/2 | 100 | 2/2 100 
ERE Taua pei 
T EET | TM NM SE 
Total 32/51 | 63 | 29/45 | 64 
i 


* Determinate group excluded those patients dead of inter- 
current disease with no evidence of local recurrence. 
t NED= No Evidence of Disease. 


Treatment of Glottic Carcinoma. 


x 


ves rT EN . E E a B 
Tague VI E "E. d 


RADIATION THERAPY FOR GLOTTIC CARCINOMA 7^. 


3 Year and 5 Year Recurrence-Free Rates | 














| zccc oe aum umi 
; | 3 Year NEDT Year NEDI | 
Staus — [3 PT T ng ou 
Complete Cord | || PERO 
Fixation | No. | Per = Né, | Per? , 
ae | iNO. | Cent. DU. "ed ee P 
prede MER a DT uc ME I MEM 
One or both | | | i | HEC x 
vocal cords | 4/8 | so | 4/854 59. 
| | BNET E 
————————71 —— Jr e 
Supraglottic | S 2 Pd 
extension | 6/29 | ar |e 6/23 | 26. 
—ÁOOOa mat epee rn e M at | Tr mei tattoos mr 
. . . i i i de 
Infraglottic — | | E | . 
extension | 3/9 q 33 &j8 | 25 
RA SL edi es m À——MM Ven CEDE MCN 
Transglottic | | | = m je 
i | o/1o | Oo b uw SCA 
extension | 0/10 | | /6 | Oy 
Md | rng $ 
» i "a : E : Ns * 
l'otal | 13/56 | 3 | 12/45 ME 


rare i PAM AE REUNIR I AA LARA iP VEM Ha ban ATH He ter otav m I MARRE E EE d 


* Determinate group excluded those patients dead of inter- 
current disease with no evidence of local recurrence. 


t NED= No Evidence of Disease. 


two-thirds of the vocal cord (Tia) had the 
most favorable prognosis, with a 3,year 
NED of 94 per cent (240 out of 255 pa-. 


tients). When the | sion involved both an- > 


terior cords and/ot anterior ‘commissure, 
(Tin), the so-called horseshoe lesion," the 
3 year NED rate was 82 per cent (46 aut of 
£6 patients). Considerable deterioration 
in local control rate was noted :fort, lesions 
involving the entire cord and/6r.‘posterior 
half of the vocal cord, even with normal 
mobility. Of 93 patients with such lesions, 
only 70 or 75 per cent were free of recurrent 
disease for 3 years after radiation therapy. 

Table 1v shows the 3 year NED rate for 
lesions with various extent of mucosal sur- 
face spread, either supraglottic or infraglot- 
tic, and a mobile cord (T+). Of 65 patients 


with such lesions, 56 or 86 per cent were 
free of recurrent disease for 3 years. 

On the other hand, if the mobility of the 
involved cord became impaired but was 
still within the T; classification, the 3 year 
NED rate deteriorated considerably, as 
shown in Table v. Of 51 patients with such 
lesions, only 32 or 63 per cent were without 
recurrence for 3 or more years. Even when 
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IMEEM d. x : ; ; 
AN the number included in the study was dis. 


B. BETERMINATE 5 YEAR NED (NO EVIDENCE 

OF DISEASE) RATES 

A total of 521 patients were eligible for « 
year NED evaluation. Of this group, 51 
died of intercurrent disease without evi- 
dence of local recurrence following radia- 
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tion therapy. Of the remaining 460 pa- 
tients, 359 were free of disease at the end 
of 5 years. Thus, the determinate and abso. 
lute § year NED rates were 78 per cent and 
69 per cent, respectively. Only s patients or 
L per cent developed either recurrence or a 
new primary carcinoma in the glottis S 
or more years after radiation therapy. 

Tables n1, tv, v and vi show the § year 
NED rates in lesions with various status 
of cord mobility and mucosal surface ex. 
tensions. Only slight deterioration of these 
NED rates (approximately § per cent) 
compared with the 3 year rates was noted. 
Therefore, the 3 year NED rates can be 
used to evaluate the results of treatment 
of glottic carcinoma. 





RESULTS OF SURGICAL TREATMENT FOR 
RADIATION THERAPY FAILURES 


Local failures following radiation ther. 
apy of glottic carcinomas can be rescued 
by surgery; the survival rate is high, as 
shown in Table vir. Of go radiation therapy 
failures undergoing surgery, 63 or 70 per 
cent were alive without further disease. 
The salvageability was directly related to 


TasLE VII 


pa RADIATION THERAPY FAILURES SUBSEQUENTLY TREATED BY SURGERY (UNLIMITED FOLLOW-UP) 



































» Living without Disease 
Lesions Mobility Status = — T 
No. Per Cent 

E c e petiti ai sande n dig put aha nnd TTE MET ENE RTO ar ay a NCC ee ene erent ARR tnt a a i t neater un 
Anterior two-third one cord Normal 11/15 73 | 
MÀ MM—— a Te tt | 
Anterior two-third both vocal cords and/or | 
anterior commissure Normal 8/9 89 | 

i m 2 ACT 
CES CTUM EE E EL es en 
Entire or posterior third vocal cord Normal 14/16 88 | 
Sat te at USQUE eT uA e alee la aa a Lin ae —————————— A | 
Supraglottic extension Normal 6/7 86 ] 
Supraglottic extension Impaired 7/10 70 | 
n CM MD EC MM a n 
Infraglottic extension Impaired 1/2 50 t I2/16—7567, 
MEME CORRER ee est 
One or both cords Impai-ed 4/4 100 ] 
Vocal cord(s) and/or supra- or infraglottic 
extension Completely fixed 12/29 44 

Total 63/99 70 
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the status of the mobility of the involved 
cord. Of 47 radiation therapy failures with 
mobile cord, 39 or 83 per cent were suc- 
cessfully salvaged by surgery. Among 16 
failures with impaired cord mobility, 12 or 
75 per cent were alive and well following 
laryngectomy. There were 27 failures in 
patients with completely fixed cord; only 
12 or 44 per cent were free of disease after 
radical surgery. 


TRACHEAL STOMA RECURRENCE 


The appearance of tracheal stoma recur- 
rence is an indication of advanced disease. 
Among the radiation therapy failures 
treated by laryngectomy, there were 14 
tracheal stoma recurrences, or 16 per cent. 
Of these recurrences, 3 occurred in patients 
with lesions involving the entire cord or 
posterior half of the vocal cord with normal 
mobility; 4 occurred in patients with im- 
paired mobility of cords; and 7 in lesions 
with fixed cord. No tracheal stoma recur- 
rence was observed in patients with ante- 
rior cord lesions with normal mobility. All 
patients with tracheal stoma recurrence, 
except 1, succumbed to uncontrolled ma- 
lignancy. 


RADIATION THERAPY COMPLICATIONS 


Major complications such as necrosis of 
the larynx, persistent edema of the aryte- 
noids, functionless larynx, and hyperker- 
atosis, etc., were uncommon. These oc- 
curred in less than 3 per cent of the irradi- 
ated group. Of 8 patients with radiation 
necrosis of the larynx, all were treated with 
excessive dosages, too rapid a dose rate, 
and/or overly large irradiated portals. 
With further improvement in technique 
and appreciation of normal tissue toler- 
ance, major complications can be almost 
eliminated. 


RADIATION THERAPY TECHNIQUE 


Treatment of glottic carcinoma by radia- 
tion therapy calls for careful technique 
with emphasis on individualization. Most 
anteriorly situated, early lesions..(T, and 
T3) can be treated adequately by means of 
parallel opposed portals with 1:1 loading 
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T 
st 


(Fig. 1). For the eons arising M the; 


posterior third or involving the entire 
length of the vocal cord, 
planning is necessary in-order to deliver : 
uniform dosage to the erifite glottis without 


bcr 





excessively irradiating theary tenoids. This | 
k anter- : 

ior oblique wedged and 2 opposed fateral — 
open portals (Fig. 2). A tumor dose Of. 4 
6,500 rads in 64 weeks at the rate of% “Fa gp 





can be accomplished by employing D 


Week. 


rads divided into § fractions per 





through 5X5 cm. square portals sis sufi- ^ 


cient for most early glottic carcinomas, For 
ons with advanced disease $T ; and 
T4), a technique that employs large portals, 


including the entire larynx and its imme-.; , 


diate lymphatic drainage area, and a tumor 


careful tr eatment 


dose of 4,000 rads in 1 month's time is * 
recommended as a preoperative proceduré. | y 


TREATMENT POLICIES AND DISCUSSION 


Radiation therapy, surgery and á com- 
bination of the 2 procedures remain ci 
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Fic. 1. Diagram showing computerized isodose 


curves in treatment of glottic carcinoma using 
cobalt 60 through opposed lateral portals with 1:1 
loading. 
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2. Diagram showing computerized isodose 
curves using cobalt 60 through alternating 2 an- 
terior oblique wedged and opposed lateral open 
portals, equal loading. 


^ principal treatment of these neoplasms. 
"The present study shows that radiation 


therapy, failures, often due to uncontrolled 


local ‘disease, can be successfully rescued 
by surgery. On the other hand, surgical 
failures: that are. primarily the result of 
peripheral. recurrence, 7.¢., in the base of 
the tongue or tracheal stoma, are rarely 
amenable to further surgery and are not 
curable by radiation therapy. The choice 
between radiation therapy and surgery is 
determined largely by mobility of the in- 
volved cord,?-*7:1? je., the depth of inva- 
sion, as well as to a lesser extent by the 
mucosal surface extension of the tumor, as 
shown in Figure 3. For lesions with normal 
cord mobility, radiation therapy is the 
treatment of choice. On the other hand, if 
the mobility of the involved cord becomes 
impaired, such lesions should receive a trial 
course of radiation therapy first. If the 
tumor shows good response to a dose of 
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4,000 rads with a return to normal cord 
mobility, radiation therapy may be con- 
tinued up to a curative level, 7.¢., 6,500 
rads; surgery is then reserved for dealing 
with any residual disease 6 weeks after 
radiation therapy or for recurrence. For 
lesions with complete cord fixation, a 
planned combination of radiation therapy 
and laryngectomy is advised. Lymph node 
metastases from glottic carcinomas are 
indicative. of advanced disease and are 
managed by preoperative irradiation and 
radical neck dissection. Extensive dis- 
ease extending beyond the larynx is rarely 
curable by radiation therapy alone, and, 
if the lesion is operable, a combination of 
radiation therapy and surgery is the pre- 
ferred treatment. Otherwise, palliative 
radiation therapy and/or chemotherapy is 
considered. 

Radiation therapy results for lesions in- 
volving the posterior third or entire length 
of the vocal cord with normal mobility, al- 
though still classified as T, disease, are less 
than satisfactory. It is not clear whether 
such a low rate of local control is due to bio- 
logic aggressiveness of the lesions or to 
faulty treatment technique in the form of 
insufficient dosage to the posterior larynx 
by opposed lateral portals. Since 1967, 
such lesions have been treated with wedges, 
and the improved cure rate thus far sug- 
gests that the radiation therapy technique 
was, in part, at fault. 
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Fic. 3. Diagram showing management and suggested 
TNM staging of glottic carcinoma according to 3 
dimensional concept. 


ent 


Vou, 120, No. 1 


Prognostic significance of the mobility 
of the involved cord in glottic carcinoma 
has been increasingly recognized.^* Weak- 
ness exists in the present TNM staging 
system for T, disease to include both le- 
sions with normal cord mobility and 1m- 
paired cord mobility. Our study shows that 
the radiation therapy results are closely 
related to the status of the mobility of the 
involved cord and to the mucosal surface 
spread of the lesion. It is therefore logical, 
at least from the standpoint of radiation 
therapy management, to classify various 
lesions primarily according to the status of 
cord mobility, i.e., degree of depth of in- 
vasion, as well as the extent of the mucosal 
surface spread, as suggested in Figure 3. 
Lesions with normal cord mobility are 
categorized as Ti, lesions with impaired 
cord mobility as T; and lesions with fixed 
cord as T;. Subdivisions of A and B may be 
applied to lesions limited to the glottis and 
lesions with mucosal surface spread beyond 
the glottis but still within the larynx, re- 
spectively. All lesions with direct extra- 
laryngeal spread are staged as Ta. 


SUMMARY 


A study of 621 patients with glottic car- 
cinoma treated by megavoltage radiation 
therapy was made. The results of treat- 
ment according to the status of the mobil- 
ity of the involved cord and the extent of 
the mucosal surface spread are presented. 

More than two-thirds (69 per cent) of 
the patients survived without disease 
(absolute rate) and over three-quarters 
(78 per cent) were cured (determinate 
rate) by radiation therapy alone for § or 
more years with preservation of useful 
voice. 

For lesions with normal cord mobility, 
the 3 year and 5 year NED rates of ap- 
proximately go per cent were achieved. 

For lesions with impaired cord mo- 
bility, the 3 year and 5 year NED rates 
deteriorated to approximately 65 per cent. 

For lesions with completely fixed cord, 
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the 3 year and § year NED rates were ap- 4 
proximately 25 per cent following radiation. . 


therapy. E 


Over two-thirds of radiation failures (70 
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per cent) were cured by subsequent surgery 


without postoperative complications: 
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Treatment policies for this disease are: 


outlined. Based on the status of the mobil. - 
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ity of the involved cord and the extent of 5: ^- 
the mucosal surface spread, a modificgtion |” 
of the TNM staging system is suggested. - 
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THE GLOTTIC REGION* 


By A. J. BALLANTYNE, M.D.,f and GILBERT H. FLETCHER, M.D.t 


HOUSTON, TEXAS 


2 ER ROM a review of the literature it Ís ap- 


parent that there is no unanimity of 
opinion regarding treatment for nonfixed 
vocal cord cancer, but it would seem that, 
In competent hands and with careful 
pretreatment evaluation of the patient, 
very good results can be obtained by either 
irradiation or surgery.?-? The advantages 
of radiation therapy consist of lack of cper- 
ative morbidity and the preservation of an 
essentially normal voice. Since the inci. 
dence of metastasis from early cord cancer 
is relatively low, treatment fields need not 
include the lymph node bearing areas, and 
 postirradiation. sequelae should be negli- 
gible if treatment fields are small, the treat- 
ment is carefully administered, and the 
total dosage does not much exceed 7,000 
rads in 7 weeks. 

An analysis of irradiation failures in 
nonfixed vocal cord cancer together with 
the staging employed at M. D. Anderson 
Hospital was given in an earlier paper by 
Hortot e al? The data presented indicated 
a higher failure rate for the T, lesions which 
increased as the number of factors for plac- 
ing the cancer in the T: stage increased. 
The staging system is shown in Table r. 

The purpose of this paper is to outline 
the problems of detecting recurrence, 
factors affecting selection of the surgical 
procedure, incidence of lymph node me. 
tastasis, and rate of surgical salvage. 


MATERIAL 
The material was drawn from 519 pa- 
tients with glottic cancers treated between 
1948 and 1970; the analysis was made in 
April, 1973. Seventy-eight recurrences were 


recorded—an incidence of 15 per cent. All 
were either T, or T, lesions with the excep- 
tion of 1 T; lesion which had been irradi. 
ated reluctantly because the patient had 
refused surgery. Because the interval since 
treatment has not always exceeded 5 years, 
the eventual recurrence rate for this group 
of patients will be slightly higher. 


DETECTION OF RECURRENCE 


The time interval between treatment 
and detection of recurrence is indicated in 
Table 11. It is apparent that most of the 
recurrences are detected within the first 3 
years, but recurrences have been detected 
as late as 9 years. It is possible that some 
of the late recurrences are in reality second 
primaries, but all are counted as recur. 
rences since they occurred in/or immedi- 
ately adj acent to the treated area. In many 
instances, recurrence was suspected months 
and, in a few patients, years before recur. 
rent cancer was microscopically proven. In 
14 patients, biopsies on 1 to 4 occasions 
were reported as negative before a positive 
biopsy was finallv obtained. One patient 
who completed radiation therapy in 1959 


TABLE I 





li Lesions involving t or both cords with normal 
motility 

Te Bulky lesions extending outside the cord or 
cords with partial motility 

T» Extension to subglottic and/or supraglottic 
levels with complete fixation of cord or cords 

T, Invasion of cartilage and/or massive subglottic 
extension 


* Presented at the Fifty-fifth Annual Meeting of the American Radium Society, Colorado Springs, Colorado, April 22-26, 1973. 


From the Departments of Surgery and Radiotherapy, The M, D. 


t Surgeon, Head and Neck Service, Department of Surgery. 
1 Professor of Radiotherapy, Department of Radiotherapy, 


Anderson Hospital and Tumor Institute, Houston, Texas. 
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Tage II 


TIME INTERVAL BETWEEN IRRADIATION 
AND DIAGNOSIS OF RECURRENCE 





Less than. 1-2 2-3 3-8 Over § 
1 Year Years Years Years Years 
Ti i2 II 13 5 5 
Ta 16 6 2 4 3 
T3 I 
29 17 15 9 8 


had 3 negative biopsies before a cordec- 
tomy was done in 1963. 

Although most patients receiving radia- 
tion therapy for early glottic cancer will 
have return of normal voice function within 
2 months following treatment, some will 
remain hoarse. Any persistent hoarseness 
or any hoarseness which develops after a 
free interval should be viewed with sus- 
picion and careful indirect mirror laryn- 
goscopy, laryngography, and, if indicated, 
direct laryngoscopy with biopsy should be 
done. The indirect mirror laryngoscopy 
findings which suggest recurrent tumor are: 
increasing edema, thickening of cords, 
diminution of motion, presence of leuko- 
plakia, or ulceration, Ulceration almost 
certainly indicates recurrence. The other 
findings are more common, suggesting sub- 
mucosal tumor which may not break 
through to the surface to produce ulcera- 
tion for many months. 

Laryngography is an invaluable adjunct 
in aiding in the diagnosis in a doubtful case. 
Changes in the anterior commissure, sub- 
glottic thickening, and diminished cord 
mobility can all be determined by one ex- 
perienced in performing larvngography.? 
These findings may not be apparent on in- 
direct laryngoscopy because of the edema 
and fibrosis which occur in some larynges 
following irradiation. 


SELECTION OF TYPE OF 
SURGICAL PROCEDURE 
The usual factors considered in selection 
of type of surgical procedure for irradiation 
failures are: 


Nonfixed Cancers of the Glottic Region 


165 

Extent of probable recurrent glottic. 

cancer -e 

Presence or absence of regional 

lymph node metastasis 

(3) Wishes or demands of the patient. 

(4) Condition of skin and subcutaneous 
tissues JE m 

(z) Physical condition of the patient. 5$. 


(1) 


The. latter is particularly important if a 
hemilaryngectomy is being considered in 
an emphysematous patient. Such an opera- 
tion cannot be done without some tempo- 
rary air passage limitation, and may be con- 
traindicated in the patient with serious 
respiratory insufficiency. 


CORDECTOMY OR PARTIAL LARYNGECTOMY 


Those patients with early glottic cancer 
might be presumed to have the recurrence 
salvaged by cordectomy or partial laryn- 
gectomy. However, there are a number of : 
reasons why this procedure 1s not often 
feasible. Frequently, the recurrence ex- 
tends farther than can be appreciated 
either by indirect or direct laryngoscopy 
and laryngography. Edema and radiation 
fibrosis can obscure details of the larynx, 
and considerable submucosal spread may 
be present which can be detected only 
upon microscopic examination. 

In other instances, pártial laryngectomy 
should not be considered either because of 
the poor condition of the skin and subcu- 
taneous tissues secondary tp. the irradia- 
tion, or the poor physiologic status of the 
patient, particularly in regard to pulmo- 
nary function. | | 

In this series of cases, summarized in 
Table rm, it was felt that a cordectomy or 
hemilaryngectomy could be done in 7 pa- 
tients, but after opening the larynx, tumor 
was found to be more extensive than ap- 
peared clinically, and a total laryngectomy 
was performed. In 16 patients a cordectomy 
or partial laryngectomy was done. It was 
found that healing of the larynx after 
laryngofissure could take place, even though 
a tumor dose of 7,000 rads may have been 
delivered. Of the 16 conservative proce- 
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" *CORDECTOMY OR PARTIAL LARYNGECTOMY FOR IRRADIATION FAILURES OF EARLY GLOTTIC CANCERS 
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* One patient expired at 2 years of pulmonary metastasis or bronchogenic carcinoma. 


t Alblivigg with no evidence of disease at 2-10 years. 


'"dufes; there were 3 failures which were sal. 


= Vaged by a total laryngectomy. All patients 


m survived from 2 to 10 years after the sur- 


gery for recurrence. In 1 patient who had 
had a cordectomy, a second recurrence was 
recognized for more than a vear before the 
patient would permit a laryngectomy. At 
that time the tumor had extended through 


. the skin and the perilaryngeal tissues, but 


a wide field laryngectomy was successful 
and the patient is surviving at io years. 
One patient required a laryngectomy fol. 
lowing partial laryngectomy because of 
the development of a fistula and dysphagia. 
| "TOTAL LARYNGECTOMY 

In most instances, when a recurrence is 
detected, a total laryngectomy seems to be 
the procedure of choice. Wide field larvn- 
gectomy is usually performed with the re- 
moval _.of the strap muscles, partial or total 
thyroidectomy, the perithyroid and recur. 
rent laryngeal lymph nodes and the lymph 
nodes immediately adjacent to the larynx 
along the jugular vein. A neck dissection is 
ordinarily not required, although in $ pa 
tients in this series it was accomplished 
with the laryngectomy. In only 2 patients 
were the lymph nodes microscopically posi- 
tive—one specimen containing 12 positive 
lymph nodes from a patient who probably 
had a second primary supraglottic cancer 
rather than a recurrence in the glottic area, 

When a total laryngectomy is done after 
irradiation, a pharyngeal fistula may be 
created, if the condition of the tissues is poor 


and if irradiation has approached 7,000 
rads. If the pharynx is closed primarily, 
fistulas may occur which can be trouble. 
some and occasionally lead to carotid per- 
foration. Six patients in this series had 
laryngectomies done elsewhere, and the 
management of the pharynx is not known. 
Of the laryngectomies performed at this 
institution, primary closure was done in 25 
instances with primary healing in 17, and 
the development of a fistula in 10. Three 
of these patients developed major fistulas 
requiring either operative closure or crea. 
tion of a stoma with subsequent closure by 
tube pedicles. One patient died of carotid 
perforation. In 21 patients, a temporary 
fistula was created—in 2 instances because 
of partial esophagectomy at the time of 
laryngectomy, and in 3 patients because of 
necrosis in the skin and subcutaneous tis. 
sues. The remaining fistulas were created 
electively because it was thought safer to 
do so than run the risk of development of a 
fistula. In the latter group of cases, It was 
usually possible to discharge the patient on 
the seventh postoperative day and have 
him return in 2 weeks for closure of the 
fistula under local anesthesia as an out. 
patient. In doubtful cases, the creation of 
a temporary pharyngeal stoma should be 
done, since it usually prevents serious post- 
operative complications, and may actually 
shorten the hospital morbidity. 


EXTENDED PROCEDURES 
Two patients required partial cervical 


ee 
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esophagectomy because of tumor extension 
detected at the time of the initial laryn- 
gectomy. Neither of these patients were 
salvaged. 

Cervical Lymph Node Metastasis. The 
number of patients developing lymph node 
metastasis at any time during the period of 
observation is indicated in Table tv. 

Paratracheal Lymph Node Metastasis. 
Two patients had not only lateral cervical 
metastasis but paratracheal metastasis as 
well. One patient was found to have me- 
tastasis in a paratracheal lymph node at 
the time of the surgery for the recurrence 
in the larynx and has had no further evi- 
dence of metastasis. The fourth patient 
listed as having metastasis to a paratra- 
cheal lymph node was diagnosed as having 
such following surgery for the laryngeal re- 
currence and this is further discussed in 
the section on Management of Recurrences 
Following the Surgical Procedure. 

Lateral Cervical Lymph Node Metastasis. 
Of the patients having lateral cervical 
lymph node metastasis, the lymph node 
metastasis preceded recognition of the re- 
current cancer of the larynx in 2 patients 
and both of these have survived without 
evidence of recurrence. Two patients had 
histologically proven cervical lymph node 
metastasis at the time of the laryngectomy 
and neck dissection. One of these survives 
at 3 years, the second having succumbed 
during the postoperative period. Another 


'TAnLE IV 


METASTASIS PRESENT AT TIME OF ORIGINAL SURGERY 
OR AT ANY TIME DURING THE PERIOD OF OBS ERVATION* 
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*In 2 instances, cervical lymph node metastasis preceded 
recognition of recurrent cancer of larynx. 

t Twelve positive lymph nodes in 1 patient, probably from 
second primary in supraglottic larynx. 





whom the lymph nodes were 
negative, subsequently developed local re- 
currence and positive lymph nodes in the 
opposite neck and expired following the. 
second surgical procedure. Ofsthe ‘patie Í 
who did not develop local recurrente 
lowing laryngectomy and in whom a neck 
dissection was not done initially,"6 subse- « 
quently required a neck dissection with 1 


* 7 


of the 6 requiring a bilateral neck dissec- 4. 
tion. There were no major complications. in ; P OR 
this group and there have been noorecur-.. ^ 
rences in the neck. One patient, who has- 

survived over 5 years, received postopera-:; 

tive irradiation because of invasion of the’ 
internal jugular vein by metastatic tumor. 
One patient expired at 1 year of unknown 
causes and the other patients remain well. 









MANAGEMENT OF RECURRENCES FOLLOWING 
THE SURGICAL PROCEDURE 


A 


Of the patients subjected to presumably 
curative surgery, 6 have developed local 
recurrence with -additional surgical or 
radiotherapeutic efforts being largely un- 
productive. One patient had recurrence in 
the paratracheal area proven by aspiration. = a 
biopsy and received: irradiation in May œ 
1972. He was without evidence óf recurrent 
disease when seen 6 months later. A second 
patient had resection of-a recurrence with 
closure by a deltopectoral flap in Novem ber . 
1971. No recurrence was demonstrable a ^ 
year later. | | 


ULTIMATE FAILURES 


Of this group of 78 patients who had re- 
currence following irradiation for glottic 
cancer, 18 were not salvaged. Four pa- 
tients, including 1 patient with a T; lesion, 
refused surgery. There was ! postoperative | 
death due to carotid perforation, and 2 
secondary to surgery for extensive recur- 
rent tumor. In 3 patients, the recurrence 
was deemed too extensive for surgery and 
in these, tracheostomy alone was done ma 





E ex 
A. J. Ballantyne and Gilbert H. F letcher JANUARY, 1974 
Tase V 
gj REASONS FOR ULTIMATE FAILURES OF IRRADIATION OF GLOTTIC CANCERS 
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a Refused Surgical Postoperative 
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s Patients and additional radiation therapy will almost certainly eliminate any serious 

without benefit was given in the third. One postoperative wound complications. 
patient was seen 6 years following irradia- 
tion with recurrent tumor in the larynx ? 2 HESS d 

| P TRUE Head and Neck Service 
and extensive bronchogenic carcinoma, . s 

MEL a Department of Surgery 

and no therapy was offered. The remainder M. D. Anderson Hospital 
of the patients died of either local or re. and Tumor Institute 


gional recurrence (Table v). 6723 Bertner Street 
Houston, Texas 77025 


A. J. Ballantyne, M.D. 


CONCLUSIONS 
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SIGNIFICANCE OF EDEMA OF THE ENDOLARYNX . 
FOLLOWING CURATIVE IRRADIATION — = 
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FOR CARCINOMA 


By A. R. KAGAN, M.D,* T. CALCATERRA, M.D. P. WARD, M.D.t and P. CHAN, M. 


LOS ANGELES, CALI FORNIA 


DEMA and necrosis of the endolarynx 

following irradiation may occur even 
with the best of techniques.?? Too often 
the clinician ascribes the persistent edema 
to faulty techniques, injudicious voice use, 
or surgical trauma. True perichondritis, 
with or without painful swelling of the soft 
tissues of the neck, may occur with ad- 
vanced endolaryngeal tumors which upon 
regression expose raw cartilage. Indeed, in 
chondronecrosis the culprit is laryngeal 
cartilage in the milieu of an ulcerative 
supraglottic or transglottic carcinoma.” 
Since the majority of advanced endolaryn- 
geal tumors are being treated by surgery or 
combined irradiation and surgery, the 
diagnosis of thyroid perichondritis follow- 
ing irradiation. of early lesions, in our 
opinion, is rare. With poor geometry of 
patient position and beam setup, the 
absence of compensators and 2 opposed 
portals, the most anterior portion of the 
vocal cords may receive 7,500 rads, while 
areas 3 and 6 cm. posterior receive 6,500 
and 5,900 rads, respectively, at the same 
time. A dose of 7,500 rads in 6 to 65 weeks 
can cause persistent edema of the endo- 
larynx; however, persistent carcinoma 1S 
more common in our series, and we feel 
should be considered the foremost diag- 
nosis. 


SELECTION OF CASES 


A total of 41 patients were reviewed. 
These patients comprised 2 groups, but 
will be reviewed together. 

The first group of 12 patients was re- 
ferred to the Head and Neck Surgical 
Service of the U.C.L.A.-Harbor General 


Medical Centers for persistent or progres- 


De 
sive laryngeal edema occurring 6 months ^ 
after irradiation for carcinoma of the 
endolarynx. Radiation therapy in’ ‘these 
patients was given by physicians at the; 
parent institution, other medical centers 
and at private offices. The primary ,dna- 
tomic site, staging and treatment regimens * 


x 


were variable, but treatment for cure was 


the intent in each case and the cases 
selected for irradiation were followed by an 
otolaryngologist and a radiation therapist. 

The second group of 29 patients with 
early vocal cord carcinoma was irradiated 
at Cedars of Lebanon Hospital from 1955- 
1965. 

The selection of these patients was based 
on the following criteria: (1) Ti, No, Mo; 
(2) mobility preserved at the onset of ir- 
radiation; (3) the post-irradiation edema 
was severe enough to merit comment and 
concern, 

The methods of biopsy in the 2 groups 
differed significantly. The 12 patients in the 
U.C.L.A.-Harbor General Medical Cen- 
ters group were vigorously and aggressively 
biopsied with multiple "deep" tissue 
samples. The 29 patients in the Cedars of 
Lebanon group were not biopsied so vigo- 
rously, since there was a greater concern for 
the need of a post-biopsy emergency tra- 
cheostomy. This different approach to 
diagnosis represents, to a m ajor degree, the 
philosophy of the head and neck surgeons 
involved, but also emphasizes that the 
U.C.L.A.-Harbor General Medical Center 
patients had more severe edema, had more 
difficulty of breathing and a high incidence 
of swelling of the soft tissues of the neck. 

A positive biopsy, even when multiple 
deep biopsies are performed, can be diff- 


From the Department of Radiotherapy, Southern California Permanente Medical Group,” Los Angeles, California; and the Depart- 
ment of Otolaryngology, University of California at Los Angeles Medical Cen ter, T Los Angeles, California. : 
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6 obtain. Microscopic nests of tumor 
cells may be only sparingly present in the 

"endolarynx (Fig. 1) or the edema of the tis. 
sues ‘may be so protean that the carcinoma 
is deep. to the biopsy ( Fig. 2). 


Pr 
» ou 


Pa ies 


Vra no RESULTS 
"The ‘results are presented in Table 1. 
Approximately so per cent of this select 
patient population had recurrent. carci. 
noma. The majority of these patients with 
fecytrent carcinoma died either from dis- 
eMe or postoperative complications. The 

; fÉfainder, except for 6 patients, are alive 


On 


* 


"yith recurrent disease. We would conclude 
that the patient with persistent endolaryn- 
=< geal edema at 6 months post-irradiation, is 
. at high risk for carcinoma. The well known 
association of edema with deeply ulcerative 
lesions, continued smoking or alcoholic in- 
take, upper respiratory tract infections, 





ur 3 





lic. 1. Photomicrograph of laryngeal biopsy showing 
lining epithelium edema and nests of tumor. 
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Frc. 2. Photomicrograph of histopathologic section 
from laryngectomy specimen showing microscopic 
nests of tumor. Laryngeal] biopsy showed no evi- 
dence of tumor. 


and short treatment times should not de. 
celve us to ignore severe edema which 
progresses or shows no sign of regression 6 
months following irradiation. Every pa- 
tient in this series that developed paralvsis 
of the hemilarvnx in the follow-up period 
had carcinoma. All patients, except I, were 
treated with cobalt 60 or 6 mev. linear 
accelerator radiations. The tumor dose 
was known in all but 2 patients, and 


DISCUSSION 


The edema of irradiated endolaryngeal 
tissues can be augmented by decreased 
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Significance of Edema of the Endolarynx 
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c MM EI IMMER E MM M RE. XN 
P Number | moss pudüve | Number with a 
Site Stage N © | with Recurred | ye is Veaec | Resolution ot. ^ 
umber | C Biopsy in Years ys Edam 
| ancer iNon-progressivé Edema 
MEER: TORRE: IWON | Wh OWN DE 
$ MER | | . 
Vocal cord P: No Mo | 15 | 5 | 75, ur 152.0 
$$ | n—————— 
Vocal cord Te No Mo 21 | 12} a Re ET. 
9, I, 1.6, 2, I 
| 3-4, 4, 6 
Ai ee ee ee dua: MOMMEE Saaremaa ey. dee Fuel 
Vocal cord T; Ni M, | 2 | 2 | 1,2 
False cord | | 
Epiglottis | | 
Epiglottis T4 No Mo 1 | O O 
Vallecula | 
Pyriform sinus | | | 
False cord | | 
Base of tongue T4 No Mo | I | I | 25 | e o 
Supraglottic | | | 
i 
Larynx | | | | 
E | Ce ee ee 
Endolarynx — | I | O | o | Oo 
i } 


* 3 negative biopsies; tumor found in laryngectomy specimen. 
1 In 1 patient cancer was found only in cervical lymph nodes. 


t Complete resolution of edema, 6. Four patients are still being followed at 4, 4, 8 and 9 years. The 9 year patient has a tracheostomy. 


blood supply, exposed cartilage, persistent 
bacterial contaminations and the stage of 
the tumor. Aristizabal and Caldwell! found 
a 4—7 per cent necrosis in Ti-s, No, Mo can- 
cer of the vocal cord. The dose was 5,550 
rads in 3 weeks to 7,000 rads in 5 weeks. 
'The cancer recurrence rate in their report 
was 7 per cent in Ti, 25 per cent in T», and 
28 per cent in T; at the same biologic dose. 
At this dose-time range the therapeutic 
ratio between cure and necrosis 1s narrow. 

'The dose to all the endolaryngeal struc- 
tures is not equal unless compensators are 
used. Over-all, the patients reported in 
Table 1 received 10 per cent less biologic 
dose than that needed to cause necrosis, 
according to Aristizabal and Caldwell 
(1,860 rets versus 2,080 rets). Kok? agrees 
with Aristizabal and Caldwell! that 10 per 
cent differences in dose can be decisive for 
cure or failure, and more important, that a 


IO per cent increase in the daily fraction” «^ 
can increase the incidence of late reactions. ^«^ < 


As regards the practical aspect of this 
discussion, we would conclude that, al- 
though it would appear that 10 percent 
differences in dose can result in edematous 
carcinoma or necrosis, we choose carcinoma 
as the most frequent cause of persistent 
post-irradiation edema of the endolarynx. 

CONCLUSIONS | 

1. Edema of the endolarynx occurs in all 
patients receiving irradiation. | 

2. Persistence or progression of edema 
occurring 6 months after irradiation means 
recurrent disease in the majority of pa-- 
tients and should be considered as the pri- 
mary cause. ^ M 

3. Confirmation. of recurrent carcinoma 
by biopsy often is difficult. Even multiple 
deep punch biopsies of the edematous endo- 
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CARCINOMA OF THE HYPOPHARYNX* . 


By RONALD W. RAVEN, OBE, TD, FRCS} 


LONDON, ENGLAND 


T pharynx, larynx and esophagus 
form an anatomical organ triad which 
subserves the vital functions of respiration, 
phonation and deglutition and conse- 
quently a serious situation is created for 
patients when they are affected by onco- 
logical diseases. Carcinoma in one organ 
frequently invades the others and treat- 
ment problems are common to all three. 
The end-results of treatment are best when 
carcinoma is confined to the larynx; the 
prognosis for the other sites is poor with 
present methods of treatment. In this 
paper carcinoma of the hypopharynx is the 
subject, with special emphasis on surgical 
treatment following radiotherapy. 


ANATOMICAL DEFINITIONS 


The hypopharynx is that part of the 
pharynx which extends from the hyoid 
bone to the cricoid cartilage at the inter- 
vertebral disk between the fifth and sixth 
cervical vertebra, where it Joins the cervi- 
cal esophagus. 


SITE OF ORIGIN OF THE CARCINOMA 


'The tumor may commence in the mucous 
membrane of the following sites: epiglottis; 
glosso-epiglottic fold; aryepiglottic fold; 
pyriform fossa; posterior wall; and the 
postcricoid region. In my experience it Is 
not often possible to state the site of origin 
because the tumor is so extensive, even 
extending from the cervical esophagus to 
the base of the tongue. The commonest 
sites are the pyriform fossa, usually in 
males, and the postcricoid region, usually 
in females. 


SPREAD OF THE DISEASE 


Knowledge of the extent of the disease 


is essential for both surgical extirpation 


and treatment by irradiation. 


Direct extension. The carcinoma spreads 
in the pharyngeal wall in area and depth 
so that superiorly the mesopharynx: and 
base of the tongue are infiltrated, and, the 
cervical esophagus inferiorly. Anteriorly 
the larynx and trachea and posteriorly the 


retropharyngeal tissues and cervical spine - 


are infiltrated. Laterally the disease in- 


vades the lateral lobes of the thyroid. 
gland; the pyriform fossa is in direct rela- , 


tionship with the upper pole of the lateral 
thyroid lobe. In addition, the carotid 
sheath is invaded and the carotid and 
jugular blood vessels involved. Sometimes 
the recurrent laryngeal nerves are para- 
lyzed and the carcinoma spreads widely in 
the muscles and cartilages of the neck and 
may affect the skin. 


Lymphatic spread. Lymph node metas-, 


tases are frequent in the neck and may, be 


whe 


bilateral. The lymph drains from the hypo- | 


pharynx through the supraglottic pedicle to 
lymph nodes lying between the posterior 
belly of the digastric and the anterior belly 
of the omohyoid muscles close to the inter- 
nal jugular vein. From: these primary 
lymph nodes lymph vessels communicate 
with lymph nodes at the anterior border of 
the trapezius muscle and in the supraclav- 
icular region. A postcricoid and cervical 


esophageal carcinoma metastasizes to the. 


lymph nodes along the recurrent laryngeal 
nerves. When the larynx is affected, metas- 
tases can occur in the prelaryngeal and 
pretracheal lymph nodes. In advanced dis- 
ease distant lymph nodes in the chest and 
abdomen may contain metastases. - 


Hematogeneous spread. This can occur to - 


* Presented at the Fifty-fifth Annual Meeting of the American Radium Society, Colorado Springs, Colorado, April 22-26, 1973. 
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the Fangs; liver^ànd elsewhere, but it is 
. uncommon, .- 
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: ASSESEMENT-OF THE EXTENT OF THE DISEASE 

In planning radiotherapy or an excisional 
ónoblock operation for carcinoma of the 
hypopharynk, a precise knowledge of the 





"ia 


tumor, together with the rou- 
Y à examination. An exact esti- 
mate of the degree of local spread and 
I*mphaticinvolvement is only possible bv 
surgical exploration of the neck. Palpation 





'shows the extent of spread into the cervical 


n esophagus and laterally to the carotid 


sheath and great vessels. The various 


groups of lymph nodes are exposed and 
the largest in each group excised for his- 
tological examination by the frozen sec- 
tion. technique. When a lymph node is 
positive for carcinoma, a block dissection 
is required; this.may be bilateral with con- 
servation of one internal jugular vein. Fol- 
lowing .diyision of the cervical esophagus, 


“mésopharynx and trachea, a histological 
„frozen section examination is made of 


these structures to make sure the excision 
Is complete. 


. INDICATIONS FOR VARIOUS 
/ 4 FORMS OF THERAPY 

The treatment of carcinoma of the hypo- 
pharynx by surgerv or radiotherapy gives 
disappointing end results, largely because 
so many patients come with advanced dis- 
ease. In my experience more than so per 
cent of patients undergoing radical surgi- 
cal operations have cervical lymph node 
metastases. | 

When the end results of radiotherapy 
are considered, it must be remembered 
that many of the patients have advanced 
carcinoma in an inoperable stage. 

The following are contraindications for 
surgery, but in some patients temporary 
palliation is achieved by radiotherapy: 
(1) advanced carcinoma causing fixity of 
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the hypopharynx; (2) carcinoma invading 
the prevertebral tissues; (3) carcinoma 
fixed to the common or internal carotid 
arteries; (4) carcinoma invading the skin 
of the neck; (5) fixed cervical metastatic 
lymph nodes; and (6) poor condition of the 
patient, 

The following are the indications for 
laryngo-esophago-pharyngectomy: (1) car- 
cinoma involving more than half the cir- 
cumference of the hypopharynx; (2) carci- 
noma of the posterior wall of the hypo- 
pharynx; (3) carcinoma of the hypo- 
pharynx which involves the cervical esoph- 
agus; (4) multifocal carcinoma of the hypo- 
pharynx; and (5) carcinoma of the larynx 
with extensive involvement of the hypo- 
pharynx. 

When a carcinoma is early and localized 
to one part of the hypopharynx, such as the 
pyriform fossa, a more conservative surgi- 
cal operation can be done—partial pharyn- 
gectomy with conservation of the larynx. 

When a carcinoma is situated in the 
anterior wall of the hypopharynx, in the 
pyriform fossa invading the anterior wall, 
or in the aryepiglottic fold, the operation 
of pharyngo-laryngectomy with immedi- 
ate closure of the hypopharynx is done. 

The surgical treatment of the regional 
lymph nodes has been described. 


PRINCIPLES OF LARYNGO-ESOPHAGO. 
PHARYNGECTOM y! 


This operation involves the removal of 
thelarynx,hypopharynx and cervical esoph- 
agus with, or without a unilateral or bilat- 
eral radical neck dissection (conserving 
one internal Jugular vein) as a monoblock 
procedure. A new hypopharynx and cerv- 
ical esophagus is constructed from the skin 
of the neck (full thickness), anastomosed 
to the mesopharynx and thoracic esopha- 
gus, and covered by a full thickness rota- 
tion skin graft from the neck. Thus the 
new skin hypopharynx and cervical esoph- 
agus lie in the correct anatomical position 
with complete skin cover. Normal degluti- 
tion is re-established and satisfactory 
respiration occurs through the permanent 
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‘TABLE Í 


No. of patients seen 130 
No. of patients treated 128 
No. of patients not treated 3 
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tracheostomy. Speech function is fair un- 
less a speech prosthesis is used. 

The operation is divided into 2 stages 
separated by an interval of 6 weeks. 


FIRST STAGE: EXCISIONAL STAGE 


Exposure is achieved by raising a quadri- 
lateral skin flap based on the sternomastoid 
muscle not removed; this skin flap will 
eventually form the new skin hypopharynx 
and cervical esophagus. The extent of the 
disease is assessed and a decision made 
whether a lymph node block dissection is 
indicated. If this is required, the dissection 
commences at the anterior border of the 
trapezius muscle and is continued inter- 
nally. The larynx and hypopharynx are 
then mobilized, and one thyroid lobe on 
the less affected side of the neck is con- 
served with the parathyroid glands. The 
hypopharynx is divided above the hyoid 
bone at its junction with the mesopharynx, 
and the cervical esophagus at the thoracic 
inlet. 


SECOND STAGE: RECONSTRUCTION STAGE 


First phase. 'The above operation pro- 
ceeds to establish a permanent tracheos- 
tomy, temporary pharyngostomy and 
esophagostomy. The former is made through 
a small incision in the sternal skin. The 
pharyngostomy is made by anastomosing 
the posterior wall of the divided meso- 
pharynx with the upper border of the quad- 
rilateral skin flap laid over the cervical 
vertebral bodies, and anastomosing the 
anterior wall with the submandibular skin. 
'The esophagostomy is made by anastomos- 
ing the posterior wall of the divided esoph- 
agus with the lower border of the quadri- 
lateral skin flap, and its anterior wall with 
the sternal skin. The lateral compartments 
of the neck are closed and muscle cover for 
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SQUAMOUS CELL CARCINOMA OF THE HYPOPHARYNX; | 
———— € dee asain tala EIE E e TRIN UN E 
No. of patients treated by radical ‘operation — 82 
No. of patients who received preoperative: ^ ^ 

radiotherapy ee se Pt 
No. of patients treated by radiotherapy and." 

palliative operation 000 ap m 39. 
Miscellaneous group Tor STA 






the carotid arteries is provided, Thédongi- 
tudinal free edge of the quadrilateval skin 
flap is sutured to the skin of ‘the Beck. A 
feeding tube is passed through the. esoph- 
agostomy into the lower end ofthe esoph: 
agus. inc e 

Second phase. When satisfactory healing: 
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has occurred after 6 weeks, the new skin = 


hypopharynx and cervical esophagus are 
formed by dividing the quadrilateral skin 
flap longitudinally on each side of the heck 
(it has acquired a new blood supply from 
the prevertebral tissues), mobilizing the 
temporary pharyngostomy and. cervical 
esophagus, and making a new skin tube by 
suturing together tlie free margins. This is 
provided by whole thickness skin cover by 
rotating a skin flap from the neck or;ah-" 
terior chest wall. Nutrition is maintained. 
during healing through a nasoesophageal .. 
feeding tube. dc aid 


RADICAL SURGERY FOR CARCINOMA 
UNCONTROLLED BY RADIOTHERAPY |’ 


I have a series of 33 patients for whom I 
performed a radical operation for:a carci- 
noma of the hypopharynx which was un- 
controlled by radiotherapy. In some pa- 
tients a successful result with long survival 
without recurrent disease can be achieved. 
In fact, operative treatment is the patient's 
only hope, not only of cure, but to obtain 
relief from dyspnea and dysphagia. 
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No. of patients treated 82 
No. of patients died of operation 6 (7 per cent) 
No. of patients lost sight of 2 
No. of patients followed-up 74 
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SQUAMOUS CELL CARCINOMA OF THE HYPOPHARYNX 


No. alive at 


| No.aliveat | No. alive at | 
| 3 years | $ years IO years 
ate RR: pessime e acct FR MET: EE RE noe DN VIPPSCRRAT INE NONE 
Radical operation alone | 49 | I4 | 9 2 
i . . à ; i - 
| 3 died after operation; | (31.895 | (20.4%) | (4.5% 
| 2 lost i 
c a a ac ce ee ee VPN TRA TERR eR eS Pad iue e e: 
a * s ANC l | i | | 
Radical operation after | 33 | 8 | 6 2 
* : f * * j vp * i r = ye 
radiotherapy 3 died after operation | (26.8%) | (20.0%) (6.8%) 


There ate’ technical difficulties to over. 
come, caused by radical radiotherapy. 
Thusthe vitality of the skin of the neck is 


. greatly impaired and severe dermatitis is 


often present with perhaps a tracheostomy 
done as an emergency. Following opera- 
tion, radionecrosis of the skin and other 
tissues occurs to varying degrees, with in- 
fection and poor healing. Perhaps the big- 
gest risk in these patients is carotid artery 
hemorrhage due to necrosis of the wall. It 
is necessary, therefore, to cover the carotid 
vessels with muscle, using the sternomas. 
toid or a pedicle graft from the trapezius, 
The surgical operations are staged to allow 
an improvement in the quality of the neck 
tissues. It is essential to transplant skin 
from the anterior chest wall, thereby intro- 
ducing a ‘new blood supply to stimulate 
healing; I have used acromio-pectoral tube 
pedicle grafts for this purpose. At the first 
operation a permanent tracheostomy, tem- 
porary pharyngostomy and esophagostom y 
are established, so that nutrition and respi- 
ration are secured and the patient's general 
health will then improve and local healing 
is stimulated. The reconstruction of the 
neck is done in stages and may take many 


d TABLE V 


sag “SQUAMOUS CELL CARCINOMA OF THE HYPOPHARYNX 


RESULTS AFTER RADICAL SURGERY ALONE 


No. of patients followed-up 74 

No. of patients alive at 3 years 22 (29.7 per cent) 
No. of patients alive at s years — 1 5 (20.2 per cent) 
No. of patients alive at 10 years 4 (5.4 per cent) 


months after a course of irradiation with 
6,000 rads or more. Meticulous attention 
to all details of general and local treat. 
ment is required and I stress the impor- 
tance of rectifying all blood and other tis- 
sue deficiencies which will restore many of 
these patients to a life of good quality and 
longevity., 


END RESULTS OF TREATMENT 


When the end results including the sur- 
vival rates are considered, it must be 
remembered that the majority of these pa- 
tients had very extensive carcinoma of the 
hypopharynx, often infiltrating the cervi- 
cal esophagus, thyroid gland, larynx and 
trachea, with metastases in the cervical 
lymph nodes. Radiotherapy had little bene- 
fit to offer them, for they were also suffer- 
ing with dyspnea, stridor and dysphagia. In 
fact 33 patients already had received radio- 


Tage VI 


SQUAMOUS CELL CARCINOMA OF THE HYPOPHARYNX 
LONG SURVIVORS AFTER RADICAL SURGERY 
ALONE AND WITH RADIOTHERAPY 


No. of patients alive at 
II years 4 
No. of patients alive at 


12 years 3 (1 died of coronary 
thrombosis; 1 died 
of carcinoma of 
bronchus) 

No. of patients alive at 

13 years 2 (1 died of pulmonary 

embolism) 
No. of patients alive at 
14 years 1 (died of burns— 


no carcinoma) 
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therapy without effect on the carcinoma, 
and a palliative gastrostomy and tracheot- 
omy were required to relieve urgent symp- 
toms. Some patients had been pronounced 
untreatable and were awaiting death under 
sedation. The only encouraging feature 
was the splendid spirit of the patients in 
spite of severe suffering and their will to 
live with the desire that something should 
be done to enable them to achieve this ob- 
jective. After the excisional stage of the 
operation a marked improvement occurred 
in their general condition, consequent on 
normal breathing through the tracheos- 
tomy and adequate esophageal feeding. 
Distressing symptoms are thus alleviated 
by surgery, and when the final reconstruc- 
tion of the neck is completed the patient 
can swallow and dress normally. This 1s 
not a mutilating operation, for the cos- 
metic result is good; the only disability 1s a 
good functional tracheostomy. A number 
of patients are restored to a life of good 
quality for many years, and they are able 
to return to their usual work. 

In Tables 1-vi1 the survival rates and 
other details of the patients under my care 
are given. 

I have not discussed the results of radical 
surgery alone and from combined surgery 
and radiotherapy, for this is not a clinical 
trial. It would be valuable to determine the 
end results of planned preoperative radio- 
therapy with radical surgery using a tumor 
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SURVIVAL RATES AFTER RADICAL SURGERY" 
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ALONE AND WITH RADIOTHERAPY 
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3 year survival rate 24 
5 year survival rate 18.2 per cent 
10 year survival rate E. 


1 per cent 





dose of 4,500 rads. This dosage should not. 


affect good healing after operation, which 
is a major problem to solve when a tumor. 


E GS 


dosage of 6,000 rads is given... ^ 


CONCLUSION DUC. 


.6 percent — 


CENE 


The author presents his personal experi- < 
ence in the management of patients with- 


carcinoma of the hypopharynx with special 
reference to the treatment of extensive dis- 


ease even when radiotherapy fails to con-. 


trol the disease. 

It is shown that radical surgery alone or 
after radiotherapy will restore a number of 
these patients to a life of good quality and 
longevity. 


Royal Marsden Hospital 
Fulham Road 
London, S.W. 3, England 
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CANCEROUS 


IHE HEAD AND NECK* 
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; HE head and neck is an area where 
-A some of the most dangerous cancerous 


diseases occur, presenting difficult treat- 


mént problems to solve. The history of the 
development of surgical techniques to 
eradicate these tumors and the reconstruc- 


“tign of resulting defects to restore function 


téVéaled exquisite technical skill and cour- 
age required to surmount these problems, 


JGspecially.before the availability of anti- 


i-botics and modern anesthesia. The advent 
`of radiotherapy was warmly welcomed, for 


it was realized that this new treatment had 
an important part to play either alone or 
combined with surgery. During the last 30 
years steady progress has been made in the 
control of oncological diseases in the head 


and neck, but much remains to be done. 


Preventive treatment has made a big con- 
tribution, resulting in a decrease in the 
incidence of oral carcinoma, at least in the 
Western world. Tumors are also detected at 


san earlier stage of development with 


greater prospects of cure, and many are 
now treated in the premalignant and non- 
invasive stages. I foresee that such favor. 
able trends will continue in the future; in 
fact ‘preventive treatment will have a 
much bigger part to play. 

Chemotherapy with carcinostatic chem. 
icals has already proved valuable for cer- 
tain tumors in the head and neck, especially 
when they are administered by the infu- 
sion technique into the tumor-bearing tis- 
sues. Sometimes the results are dramat- 
ically good, so that inoperable tumors 
regress to such an extent that surgical exci- 
sion is possible. We now require chemicals 
which have better selective tumor activity 
without damaging normal tissues. 

I propose to give a short account of my 


personal experience with combination ther- 
apy for malignant tumors in the head and 
neck. 

Detailed planning of the total care of the 
patient and meticulous attention to all the 
details of treatment are required to restore 
these patients to a life of good quality and 
longevity. Thus team-work is essential. 

THE REHABILITATION TEAM 

The surgeon or radiotherapist to whom 
the patient is referred must work in close 
collaboration with the team of specialists 
who plan the treatment program. This 
team should be composed of the surgeon, 
radiotherapist, physician, chemotherapist, 
pathologist, family doctor, nurse, physio- 
therapist, occupational therapist, speech 
therapist, medical social worker, prosthesis 
specialist, resettlement officer and the 
Minister. The services of every member are 
not required by every patient, but should 
be available. Ideally the patient is seen by 
several members before definitive treat. 
ment begins, especially when speech ther- 
apy and various prostheses for facial de. 
fects will be necessary. The treatment plan 
is explained to the patient to restore his 
morale and gain his confidence. Before a 
laryngectomy or laryngo-pharyngectomy, I 
arrange for the patient to have a discus. 
sion with another patient who has under- 
gone the same treatment; such lay explana- 
tions are very helpful. 


TUMORS IN THE EPIPHARYNX 


A variety of dangerous malignant tumors 
are found in this confined space at the base 
of the skull which cause considerable suf. 
fering and a high mortality. Squamous car- 
cinoma is the commonest, but various sar- 


* Presented at the Fifty-fifth Annual Meeting of the American Radium Society, Colorado Springs, Colorado, April 22-26, 1973. 
T Consulting Surgeon, Royal Marsden Hospital and Institute of Cancer Research; Consulting Surgeon, Westminster Hospital, 


London, England. 
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comas, lymphoma, salivary gland type of 
tumors, plasma-cell tumor and chordoma 
are quite often seen. I have seen a patient 
with quadriplegia caused by an extensive 
chordoma compressing the cervical spinal 
cord. All these tumors are usually exten- 
sive and are given radiotherapy following 
surgical biopsy. A radical excision of a car- 


cinoma here is seldom considered, for the 


tumor is usually infiltrating widely. If the 
primary tumor can be controlled by radio- 
therapy, a block dissection of enlarged 
cervical lymph nodes should be done when 
operable. 

Surgical exposure of the epipharynx for 
access to tumors is done by 3 methods; 
i.e., transnasal; transmaxillary; and trans- 
palatal. The latter approach is the best 
and involves the detachment of the soft 
palate from the hard palate and mobiliz- 
ing it by dividing the tensor palati muscles.” 
The indications for this operation are: 
excision of a small localized carcinoma; 
diathermy coagulation of a carcinoma 
(following radiotherapy); and excision of 
salivary gland types of tumor. 


TUMORS IN THE MESOPHARYNX 


Squamous cell carcinoma is the common- 
est tumor here, but various sarcomas, sali- 
vary gland types of tumor, lymphoma, 
plasma-cell tumor and malignant mela- 
noma are also seen. The usual treatment 
for these tumors is radiotherapy. A block 
dissection of the cervical lymph nodes is 
done, if these are affected and operable, 
after the primary tumor has been con- 
trolled. 

A carcinoma may affect the tonsil, faucial 
pillars, adjacent soft palate and base of the 
tongue with metastases in the upper deep 
cervical lymph nodes. Such an extensive le- 
sion is not likely to respond favorably to 
radiotherapy, but it can still be removed by 
a partial pharyngectomy with a block dis- 
section of the cervical lymph nodes as a 
monoblock operation. I have performed 
this operation and reconstructed the 
pharyngeal defect to restore normal deglu- 
tition with a 10 year survival for the pa- 
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tient who died without reéurrence ’ from * 


t. 
VM 


coronary thrombosis. I have:performed the 
same operation for patients. who have 
failed to respond to radiotherapy.’ 

A difficult treatment problem was pre- 
sented to me by a female patient with a 
proved fibrosarcoma in the rétromeso- 
pharyngeal space. This tumor is not very 
radiosensitive, so radical surgical excision 


was done. I excised the tumor by the trans- 


buccal route through the posterior wall of 
the mesopharynx, which was reconstructed. 


This patient was given a full course of pasts 


operative radiotherapy and is free, ffé 
recurrence after 10 years. vu 


Surgery and radiotherapy have an impot- * + 
tant place in the treatment of squamous - 


cell carcinoma in the buccal cavity. Often 
radiotherapv is the primary treatment fol- 
lowed by surgery for lesions which fail to 
respond and for block dissection of the 
cervical lymph nodes. | 


CARCINOMA OF THE TONGUE © 


Surgical excision is indicated for. a small 
carcinoma situated at or near the tip, or 
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when an extensive tumor affects the floor >. 
of the mouth and mandible. The usual site `” 


is the lateral border at the junction of the 
anterior two-thirds and posterior . third. 
This lesion often responds to radiotherapy 
from an external source, or from the im- 
plantation of radium needles. If the tumor. 
is not controlled bv radiotherapy, a partial 
glossectomy should be performed. When 
enlarged cervical lymph nodes are present, 
a block dissection of the cervical lymph 
nodes is done when the primary tumor is 
controlled. A carcinoma in the posterior 
third of the tongue is usually radiosensitive 
and is treated with irradiation from an 
external source. If this fails to control the 
tumor, a total glossectomy is done. The 
same operation is done for a central tumor 
uncontrolled by radiotherapy. I have seen 
a patient who received a full dose of radio- 
therapy for a carcinoma (uncontrolled) in- 
volving the base of the tongue and the 
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© A squamous cell carcinoma in the floor 
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upper part:óf the hypopharynx. I per- 
formed the operation of partial glosso- 
pharyngo-laryngéctomy with a block dis- 
section of the cervical lymph nodes and re- 
constructed the hvpopharynx to restore 
deglutition. This patient remains without 
recurrence 10 years after the operation. 


qu. CAREI NOMA ;QF ‘THE FLOOR OF THE MOUTH 


of the mouth is treated by radiotherapy, 
unless it. infiltrates the adjacent mandible, 
when partial mandibulectomy and re. 


LE moval of the affected floor of the mouth is 


done, combined with a block dissection of 
lymph nodes when these are 
enlarged. y 

' I have one patient with a carcinoma of 
the floor of the mouth who received a full 
course of radiotherapy, causing severe 
destruction of the floor of the mouth allow- 
ing the tongue to prolapse into the neck. I 
repaired this large buccal fistula using a 
mucous membrane lining from the tongue 
and external skin cover from an acromio- 


^ pectoral tubed pedicle graft. The patient 


is free from recurrence 8 years later. 
-When I combine excision of the floor of 


| ^theémouth with a partial mandibulectom v, 


È seldüfit .use any form of graft for the 
mandible, as this does increase the period 
of hospitalization, and mucous membrane 


to covet the -graft is often not available. 


The;cosmetic and functional results are 
quité good; patients are usually happy to 
accept the disability. 

BUCCAL ASPECT OF THE CHEEK 

A squamous cell carcinoma in the body 
of the cheek is treated by external radio- 
therapy often with a satisfactory result. 
When the carcinoma is situated at the 
angle of the mouth, there is a difficult treat- 
ment problem to solve. 

For these patients combined surgery and 
radiotherapy will give a good result. I 
suture the upper and lower lips of the 
affected half, so that a solid block of tissue 
containing the carcinoma is available for 
inserting radium needles to give a maxi- 
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mum tumor dose of about 6,000 rads. Fol- 
lowing this treatment the carcinoma is 
destroyed leaving a soft tissue defect at 
the angle of the mouth which is then re- 
constructed by operation. 

I will mention one patient who had a 
large squamous cell carcinoma at the angle 
of the mouth affecting the buccal aspect 
of the cheek which was uncontrolled fol. 
lowing surgical excision and radiotherapy. 
l performed a regional infusion of the 
affected area using methotrexate which 
resulted in a dramatic regression of the 
tumor, so that I was able to excise it and 
reconstruct the angle of the mouth. The 
patient remains well without recurrence s 
years later. 


EXTENSIVE BUCCAL CARCINOMA 


Patients are seen with extensive carci- 
nomas affecting the tongue, floor of the 
mouth and mandible which may have re- 
ceived a course of radiotherapy or have 
recurred following this initial treatment. 
The only treatment is a radical resection 
of the whole affected area comprising par- 
tial glossectomy, excision of the floor of the 
mouth and hemimandibulectomy on the 
side of the tumor combined with a block 
dissection of the cervical lymph nodes. A 
good result with long survival mav be 
achieved for these patients. I usually 
advise against the insertion of a prosthesis 
for the hemimandible, for there is insuff- 
cient mucous membrane to cover it in. 
ternally and the skin may be atrophic from 
previous irradiation. 


CARCINOMA OF THE LARYNX 


Surgery and radiotherapy play an impor- 
tant part in the treatment, either alone or 
in combination. The selection of patients 
for a particular form of treatment requires 
considerable judgment to achieve the best 
results. Radiotherapy has an important 
advantage over laryngectomy because 
speech is conserved and a permanent tra. 
cheostomy is avoided. Every variety of 
laryngeal carcinoma does not respond satis- 
factorily to radiotherapy, even in an early 
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stage, and the end results are not satisfac- 
tory with supraglottic and subglottic carci- 
nomas. Usuallv invasion of cartilage and 
bone by carcinoma contraindicates radio- 
therapy, which must be remembered in 
connection with the laryngeal cartilages. 
Such invasion can be expected with exten- 
sive disease and is shown by fixation of the 
hemilarvnx. Radical excision is the best 
treatment for operable metastatic lymph 
nodes, provided the primary tumor is con- 
trolled or removed. Therefore, when a car- 
cinoma of the larynx has metastasized to 
the cervical lymph nodes which remain 
mobilized, a block dissection is done. If 
they are fixed, radiotherapy is given. The 
view has been expressed that radiotherapy 
should be given as primary treatment for 
all patients with carcinoma of the larynx, 
and if this fails to control the tumor, laryn- 
gectomy should follow. It should be remem- 
bered that if dyspnea is present which 
would require a tracheostomy, a laryngec- 
tomy would provide this at the same time 
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as removing the disease; and. that in pa- 
tients aged 70 years and over surgical treat- 
ment might in fact be safet, since in this age 
group radiotherapy 1s not well tolerated. 
Regarding planned sequential radiother- 
apy and surgery, I advise a course of pre- 


operative radiotherapy with a total dose of 


4,so0 rads, followed by laryngectomy 


or pharyngo-laryngectomy "with a rádicals. 
lymph node dissection when required, fer. .* 5 


the following cases: carcinoma of a false 


f 
ES 


cord or ventricle; subglottic carcinoma; 


carcinoma of both true vocal cords; and 


carcinoma of the larynx with metastases in. 


the cervical lymph nodes. a nS 
Royal Marsden Hospital 
Fulham Road | 
London, S.W. 3, England . 4 
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AFTERLOADING WITH GUIDE FIXATION OF 


RADIOACTIVE SOURCES IN CANCER OF 


pr a 


pen T ud 









m A 


chnique for implantation of 
tive soürces for treatment of 


X cancer. of. h&8loor of the mouth has been 


"Ed. CN Cau Y Toto o e DET - 
devised at the University of Chicago Hos. 
pitals and Clinics. The technique consists 


of rapid afterloading of radioactive sources : 
which results in good fixation. F ormerlv, 


radioactive sources were implanted with 
mobile guides, and the fixation was rather 


"inadequate. Fletcher^* and Paterson" are 
among the pioneers in the development of 


methods and techniques for delivering the 
optimum tumor doses compatible with 
minimal complications in cases of cancer of 
the floor of the mouth. The original devel- 
oper of afterloading techniques was Strebel" 
in 1903, followed by Abbe! in 1910. 

Up to the present time, techniques have 
been based upon manual insertion and fixa. 
tion of sources contained within nonfixed 
guides; this: resulted in a 10-15 per cent 
average disparity between m anually calcu- 
lated and computer calculated dose rates. 
The method of Henschke et al; in using 
afterloading with stainless steel needles, 
requires much preparation, general anes- 
thesia, and considerable radiation protec- 
tion monitoring. Suit e£ al. improved im- 
plantation techniques for cancer of the 
floor of the mouth by adopting the prin- 
ciple of Henschke ez al? for: afterloading. 
They achieved less radiation exposure to 
personnel (reduction by a factor of 3), but 
could not obtain fixation of the sources 
because the soft. tissue of the mouth was 
the sole support for the source guides. The 
most precise account of dosimetric and 
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geometric difficulties encountered in inter. 
stitial implants of the floor of the mouth is 
presented in an article by Fletcher and 
Stovall. They demonstrate the critical in- 
accuracies of interstitial implantation by 
using computer verification of geometry 
and dosimetry, and show correlations be. 
tween areas of underdosage and recur- 
rences. The geometry was the deciding fac- 
tor in the success or failure of treatment. In 
their own words, “the difficulties of radia- 
tion management of the floor of the mouth 
are best evidenced by the variety and 
changes of technic reported in the liter. 
ature, c 

Proper geometry of the radiation sources 
IS very difficult to achieve. In the past, 
sources could not be placed accurately 
enough to irradiate all of the desired vol. 
ume homogeneously to the precalculated 
dose. In most attempts at implantation, 
the sources are pushed through guides 
which themselves are not fixed. Eviden tly, 
then, the geometry will vary and so will the 
dose to the tumor volume. The proceedings 
of the Symposium on Afterloading in 
Radiotherapy provide a review of the 
problems in technique which are encoun. 
tered. 

We have developed a modification of 
implantation techniques which has resulted 
in use of an afterloaded mold, custom- 
made for a given patient, that provides 
excellent fixation of radiation guides and, 
consequently, of the sources. An applica- 
tion of the technique to one case js de- 
scribed below. The patient had an oral 


* From the University of Chicago and the Franklin McLean Memorial Research Institute {operated by the United States A tomic 


Energy Commission), Chicago, Hlinois. 
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lesion, the location of which was well suited 
for a trial of the method. The work was car- 
ried out jointly by members of the Radio- 
therapy and Dental Clinic staffs of the 
University of Chicago Hospitals. The treat- 
ment plan was divided into 3 phases: 
(1) external radiation therapy; (2) inter 
stitial radium implantation using an after- 
loaded custom mold; and (3) supplemental 
radiation therapy. 


REPORT OF A CASE 


Present Illness. The patient, a sg year old 
Spanish-speaking female, was referred for detin- 
itive work-up and management of her meta- 
static cancer of the floor of the mouth on March 
28, 1972. Three months prior to hospitalization, 
the patient complained of a nonhealing sore 
located directly under her tongue. She stated 
that this lesion caused considerable pain upon 
deglutition of both solids and liquids, insomnia, 
and some minor respiratory strain. Pain was 
also present during her natural speaking at- 
tempts. Prior to her being seen at the Uni- 
versity of Chicago, she was evaluated at 
another clinic where the lesion was biopsied 
and, according to the histopathologic report, 
diagnosed as squamous cell carcinoma of the 
floor of the mouth. 

Physical Examination. The patient was am- 
bulatory, alert and cooperative, and in no acute 
distress. Her speech was distorted due to the 
lesion. Examination revealed an infiltrating, 
necrotic and firm ulceration about I em. X 5 em. 
in size. It was very painful to palpation, and the 
firmness could be felt extending deep into the 
submental tissue layers, but did not involve the 
frenulum linguae or the tongue itself. Examina- 
tion of the rest of the oropharynx and ot the 
hypopharynx was negative. Examination of the 
neck revealed a left-sided, painless, slightly 
fixed 3 cm. X 4 cm. mass in the area of the sub- 
mandibular gland, most probably representing 
lymph node metastases. Some shotty lymph- 
adenopathy could be palpated in the left pos- 
terior cervical triangle. The rest of the physical 
findings were within normal limits. 

Hospital Course. Following the patient's hos- 
pital admission, a bone survey, brain scan, cine- 
esophagogram, and chest roentgenogram were 
made, all of which were within normal limits. 
The original tissue specimens were reviewed by 
the surgical pathologists, and the opinions 
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agreed with the original intefpretations. After 
total evaluation, the lesion was diagnosed as 
squamous cell carcinoma of the floor of the 


mouth, Stage ur (A.J.C.) and To Ni Mo. 


CLCC): : : 
Radiation Therapy. A treatmetit plan with a 
curative goal was chosen., Three, steps were 
used, beginning with external ira Fation of the 
primary tumor and lymph node*r is 


with megavoltage radiation and. opposed pof- 





mférastases.. 


tals. Next, interstitial radium Was implanted in | 


š . OM, : ft es t 
the primary lesion by means ofthe new rapid 


afterloading procedure. Finally, a booster dose 


was delivered to the metastaticzleft, subman- 


dibular lymph node by a single-portal eléctron | 


beam. i TN 
For the initial irradiation, ;,800 rads were de- 


livered through parallel opposed portals using: | 
megavoltage roentgen rays from a Van de. ; 


Graaff generator. Daily tumor dose fractions of 
200 rads, calculated to the midline, were given 
from April 4 to June s, 1972. The fields were 
designed to encompass the entire suspected 
tumor-bearing area, including adequate mar- 
gins. The brain and spinal cord were carefully 
omitted from the portals. 


The course of external irradiation was fol- .. 


lowed by a 2 week rest period, which: allowed 
for tumor shrinkage and regression as well as 


healing of the fibrinous mucosal reaction. After.» 


the rest period, the patient was readmitted for 
the second phase of her radiotherapeutic män- 
agement, 7.e., the interstitial radium implanta- 
tion to the floor of the mouth. | 
Construction and Use of the Afterloaded Cus- 
tom Mold. \mplanting radioactive, sources in 


tissue has always been fraught wi h problems 
in the calculated geometry as well as the 
dosimetry. As in other endeavors, there has 
been disparity between mathematical correct- 
ness and concrete results. In an effort to align 
these factors, we attempted to introduce a 
technique in which the sources are fixed more 
rigidly, giving results that provide greater 
agreement between preliminary and follow-up 
calculations. n 

The first step in the construction of a custom- 
made afterloaded mold (Fig. 1) was the making 
of an impression of the floor of the mouth and 
the remaining teeth by means of a stock impres- 
sion tray and impression* compound. The pa- 
tent was instructed to place the tip of her 


* Kerr Impression Compound, Kerr Manufacturing Co, De- 
troit, Michigan. 





FIG. £ Custom mold. Left upper: lingual portion. 
Lett lower:  buccolabial portion (note holes for 
anchoring wires). Kight upper: acrylic cap, Right 
ower: wax plug with holes. 

S "s . 

tongue toward the soft palate, and the com. 
pound was molded to displace the tongue as far 
back within the mouth as possible. The impres- 
sion was finalized by use of an irreversible 
hydrocolloid impression materiali 
Ube prosthesis was waxed up on the cast so 
that only the occlusal and incisal surfaces of 

_ the remaining teeth were exposed. The foor of 
the mouth was covered, and ‘the contour of the 
displaced ventral surface of thé tongue was fol- 
Jowed posteriorly. A clear methylmethacrvlate? 

WaS used to process the appliance, 

oT A Wax plug was formed to fit the concavity 

[present in the appliance between the teeth and 
the: contoured lingual portion (lig. 2). The 
radiotherapist marked the positions in which 
he planned to place the radium needles. Holes 
slightly. larger than the diameter ofthe needles 
werewdrilled at these marks through the wax 
and acrylic. These holes were made parallel to 
each other and perpendicular to the aor of the 
mouth. 

Next, a ledge that circumscribed and was 
located above the surface of the wax plug was 
formed in the acrylic (Fig. 2). With o.coz mm. 
tin foil serving as a separating medium, an 
autopolymerizing resin§ cap was formed. After 
trimming, the cap could easily be seated so 
that it rested on the ledge and covered the wax 
plug (Fig. 3). Remaining teeth do not in any 
way interfere with the placing of the mold into 
position, 


t Supergel, Harry S. Bosworth Co., Chicago, Illinois. 

I Vitalon Clear, Howmet Corporation, Chicago, Hlinois. 

$ Kerr. Impression Compound, Kerr Manufacturing Co, 
Detroit, Michigan, 
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The buccolabial portion was separated from 
the prosthesis and individuall y adiusted and 
htted in the patient's. mouth. Holes were 
drilled into the acrylic interdental portions of 
both sections by means of a No. 2 round dental 
bur. This made it possible to thread a 25 gauge 
stainless steel surgical wire around each tooth 
and to tighten the wire on the lingual side. In 
this manner the appliance was firmly stabilized 
in the patient's mouth, and radium needies 
could now be loaded through the guiding holes. 
Following loading, the acrylic cap was seated 
and attached at 3 points, so that the needles 
and wax plug could not be dislodged. 

When the treatment had been completed, the 
3 attached areas were cut through with a dental 
bur and the cap was easily removed. Next, the 
needles were taken out rapidly, the stabilizing 
wires were cut and removed, and the prosthesis 
easily and painlessly withdrawn from the 
mouth. 

A total tumor dose of 2,500 rads was decided 
upon, to be delivered interstitially by means of 
the implant. All calculations followed the rules 
of Paterson and Parker for a double-plane un- 
crossed implant. Six : mg. low intensity 
radium needles were spaced 1 cm. apart (Fig. 4; 
and z). The total application of the implant took 
$5.5 hours, with a total of 332 mg.-hr. radium. 
The manually calculated dose rate Was 36 r per 
hour, whereas computer calculation gave 34 Fr 
per hour. These values reflect better agreement 
than found by other authors *:? 

Theentire implantation procedure was carried 





hie. 2. Custom mold with wax plug in position, Note 
circumseribed ledge visible above wax plug. 
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out by the radiotherapist and dental con sultant 
in the patient's hospital room, with appropriate 
precautions for radiation protection of person- 
nel. The patient was electively premedicated 
with demerol, so mg., given intramuscularly 
about one-half hour before the procedure. 
When the mold was firmly anchored, rapid 
afterloading of the radium needles was a simple 
procedure, accomplished within a few minutes. 
Driving the sources into the floor of the mouth 
was facilitated by the fact that this tissue ts 
soft and pliable. A securing hd was im mediately 
placed over the needles and sealed shut with 
dental adhesive. Each needle was threaded with 
a silver wire prior to implantation because this 
would facilitate its removal. 

The radiation exposure to the radiotherapist 
and dental consultant was not measured. It 
must be considerably lower, however, than that 
in conventional procedures because of the 
short time (a few minutes) required for im- 
planting the low-intensity radium needles, and 
the accurate placement of the needles, which 
eliminate the need for possible reinsertion. 

Source removal became an equally rapid and 
easy matter. The patient was seated in a dental 
chair, and the 3 points securing the hd were 
quickly drilled through and the lid removed. 
Immediately thereafter, the sources were ex- 
tracted in minutes and placed in protective 
shielding. The removal of the sources was 
painless, bloodless, and uncomplicated. Im- 
mediate repositioning of oral cavity structures 





Fro. 3. Custom mold with acrylic cap in 
place. Wax plug is not visible. 
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FIG. 4. Anteroposterior projection demonstrating 
positioning of the sources, silver wire threads, and 
anchoring wire: OM T 

pag 

occurred, Examination of the floor of the nrouth i 

showed minimal edema and erythema.’ P i ri, 
Supplemental Electron Therapy. ; Follow. 

ing a suitable rest period for recovery of 


^s 





Vic. 5. Lateral projection of Figure 4. 
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normal tissues and radiation effect on the 
tumor, the ‘third treatment phase was begun. 
The patietít was treated with external e'ectron 
beam therapy to the left submandibular lymph 
¿node metastases: A tumor dose of 1,50¢ rads 


was delivered through a single portal. 


| DISCUSSION 


The first and third phases of the patient's 
radiation therapy were routine. It is the 
second. phase, that of using rapid after- 
loading implantation, which is of interest 
here. =r} 

There are advantages in setting up a 
treatment plan jointly with the appropri- 
ate specialist. Without the knowledge and 
skill contributed by the dental consultant, 

this procedure could not have been carried 
out. A custom-made mold which allowed 
rapid and accurate placement of sources 
was prepared for this patient. Excellent 
dosimetry was achieved because the mold 
fixed the sources in the desired geometric 
arrangement. As a consequence, the calcu- 
lations done manually and by computer dif- 
fered by onlv 6 per cent, in contrast to the 
-comnionly expected accuracy of about 10 


. per cent.’ The technique involved minimal 


discomfort and stress to the patient. Radi- 
ation exposure tg «the radiotherapist and 
dental consultant was minimal. No distor- 
tion ofythes'sources occurred; each main- 
tained it& 6riginal position in the tissue 
throughout thé? treatment period. The 
tumor volume was therefore reasonab! y en- 
compassed, and irradiated to the desired 
caleulated dose. No general anesthesia, 
operating room equipment, or other sophis- 
ticated instrumentation was required, 
The disadvantages were relatively minor. 
The patient required parenteral feeding 
during the entire duration of the implant. 
Also, radioisolation and protection of per- 
sonnel were needed, but these measures are 
common in most interstitial radiation treat- 
ments. The only distinct disadvantage 
seems to be that the patients selected for 
the technique must be dentulous, since the 
mold is anchored to the teeth of the lower 
mandible. This may be a minor problem, 
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since techniques could be developed which 
use other means of securing the mold. 
There again, the value of the dental con- 
sultant's knowledge and skill should be 
stressed. It is important also that the pa- 
tient be able to understand the procedure 
and thus to provide the necessary coopera- 
tion. 


SUMMARY 


A new technique of rapid afterloading 
with guide fixation and removal of radio. 
active sources for interstitial gamma-ray 
therapy in cancers of the oral cavity was " 
applied in a single case. The guide is a cus- ! 
tom mold constructed to fit the patient's 
own anatomic configuration, and is fixed in 
position for treatment by being anchored 
to the teeth of the lower mandible. Conse- 
quentlv, the sources are also fixed in the 
geometry necessary to achieve homoge- 
neity of irradiation throughout the tumor 
volume. 

Previouslv, radioactive sources have 
been placed without fixed guides, or have 
been anchored to soft tissue ; this led to 
distortions of geometry and resulted jn 
under- or overdosing of the tumor and nor. 
mal tissue. 


The present procedure is harmless to the E 
patient. 

We recommend further trials for candi- 
dates with suitablv accessible lesions where 
guide fixation to a nearby rigid anatomic 
structure is possible. 
Terrence E. Sharett, M.D. 
Department of Radiology 
University of Chicago 
950 East goth Street 
Chicago, Hlinois 60647 
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DL order to offer a patient the most effi. 
* cient treatment, various members of the 
health z éprofegsion team are often called 








upon to play z*ole in the management of 
his diseases: 


The importance of a cooperative ap- 
proach by the radiotherapist and dentist 
to minimize postirradiation oral problems 
in patients. with head and neck cancer 
has undisputedly been established3~> In 
addition to this, the dentist’s skill and 
knowledge of prosthetics and materials can 
frequently be very useful for the radio- 
therapist in preparing radiation aid ap- 
phances which protect peripheral tissue, 
expose lesions, and index the radiation 
machine to an accurately repeatable posi- 
tion,!? 

In this article we shall discuss construc- 


..tlon and application of several appliances 
which have been used in radiation treat- 
“ment of various neoplastic lesions, 


PROSTHETIC APPLIANCES 





io. r. Lead shield, contoured on a stone cast of the 
face, in position during radiation therapy. 


The protection of peripheral tissue is of 





Fic. 2. Two components of an indexing prosthesis 
used in treatment of a floor of the mouth lesion. 
Acrylic segment relates to maxilla and mandible, 
displaces the tongue and accommodates the cone. 


great concern in radiation therapy, es- 
pecially in the head and neck, when lesions 
are located near the eves. Protective lead 
shielding, for areas with complex anatomy 
such as the face, is easily constructed on a 
cast from a hy drocolloid | impression. Lead 
sheeting of 1.2 mm. thickness has sufficient 
malleability to be adapted closely to the 
anatomy. The lesion is exposed by cutting 
through the lead with a sharp scal pel 
(Fig. 1). 

Teeth, or even edentulous ridges, can 
serve as stabilizing points of indexing de- 
vices for the radiation machine. Figures 2 
and 3 show a prosthesis used in the treat- 
ment of floor of the mouth cancer. The 
clear acrvlic segment is made on intraoral 
impression casts and relates securely be- 
tween the maxillary and mandibular ridges. 
When inserted, the tongue is displaced by 
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Fic. 3. Assembled appliance in position. 


the 
fits 
the 


the flange of the appliance, exposing 
lesion to the center of the cone, which 
securely into the anterior portion 
acrylic segment. 

The appliances in Figures 4 and § are a 
docking device for the radiation machine in 
treatment of a lesion on the posterior 
pharyngeal wall. The remaining natu gu 
teeth are the indices for the acrylic pros- 
thesis. When intermaxillary fixation i 


ot 


1S 
achieved, by having the patient close into 
the occlusal index areas, the tongue blades 





Fic. 4. Docking device positioned between casts of 
maxillary and mandibular teeth. When inserted 
in the mouth, tongue blades are advanced to dis- 
place lips and cheeks. (From Carl, W.. Schaaf 

N. G., and Schoemann, D. Radiation docking 

device, Y. Prosthet. Dent, 1973, 29, 99; and 

the C, V. Mosby Company, St. Louis, Mo.) 














^ 





z. Appliance inserted. Notice clear 
access to the lesion. 


are advanced to displace the lips and cheeks 
out of the path of the beam. 

Positioning of radium needles for surface 
treatment of intraoral malignancies can be, 
achieved by making use of the patient's 
denture prostheses. For treatment. of sa‘. 
palatal lesion, the maxillary denture was 
reproduced in lead (Fig. 6). The radium 
needles are strategically positioned in 


. 





Fic. 6. Maxillary denture reproduced in lead. Note 
chambers for positioning of the radium needles. 
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lic. 7. This acrylic structure is c connected to an 
intraoral bite block. [t elevates the ala of the nose 
and exp a basal cell lesion. 











Fic. 8. Appliance acts as a spring and exposes basal 
cell lesion in the concha of the auricle when 
released. 


. Schaaf, T. Y. Chen and M. Kielich Tsai qos 











lic. 9. Stone cast of penis and wax molds used 
for maintaining erect position. 


hambers on the tissue side. When the 
lead base is inserted over the maxillary 
ridge, the same relationship between the 
lesion and source of radiation is cons istently 
maintained. 

Intraoral structures mav sometimes 








erve 


to stabilize radiation aids for exposure of 


extraoral lesions. The acrylic device in 
Figure 7 elevates the ala of the nose and 
xposes the area to be irradiated. Stability 
is achieved bv connection with a bite block 
held between the teeth. During treatment 
the peripheral tissue is protected by a lead 
shield as described above. 

Mechanical aids for radiation therapy of 
the external ear sometimes re equire a par- 
ticular approach in construction. The appli- 
ance in Figure 8 has a coil spring action 
and when released displaces the antihelix, 
antitragus, tragus and anterior superior 








Ium. 


part of the helix for treatment of a basal 
cell carcinoma in the concha of the auricle. 





Ic. 10, Mold positioned for treatment of lesion. 
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All these prostheses can be easily inserted 
at each treatment session, either by the pa- 
tient or the radiation technician. 

A dentist’s activity, when working with 
the radiation therapist, is not always re- 
stricted to the head and neck. His abilities 
and knowledge of methods and materials 
may well be used in areas distant from his 
traditional domain. 

A 4g year old patient presented with 
squamous cell carcinoma of the glans penis. 
Surgical approach to eliminate the lesion 
was understandably refused. In order to 
treat the lesion with radiation, a wax mold 
was required to produce a repeatable posi- 
tion. For this a stone cast of the penis was 
made from an impression with dental mate- 
rials and equipment. The wax mold was 
constructed in two halves (Fig. 9). Figure 
10 shows the mold positioned in relation 
to the radiation machine. 


SUMMARY 

In this article but a few ways in which 
the prosthodontist can provide valuablehelp 
to the radiotherapist in treating his pa- 
tients are discussed. 

Undoubtedly, there are many useful 
services he can render in other branches of 
medicine. 





and the Dentist. 





te is emphasize Seth: 
munications Beucar ihe various perde 
and d pe M in the Interest of the 






norte t E 


? = d 


William Carl, p. DS. ED 

Department of Dentistry "and ^ 
Maxillofacial Prosthetics | 

Roswell Park Memorial Institute 

666 Elm Street 

Buffalo, New York 14203 


REFERENCES 


E 


1. ARaMaxv, M. A and Drane, J. B. Radiation 
protection prostheses for edentulous patients. 
Y. Prosthet. Dent., 1972, 27, 

. Cart, W., Scuaar, N. G., and SCHOEMANN, D. 
Radiation docking device. 7. Prosthet. Dons 
1973, 29, 97799. 

. Car, W. A N. G., and Cuen, T. Y. Oral 
care of patients irradiated for cancer of head 
and neck. Cancer, 1972, 30, 448-453. 

4. Parries, T. La and Benas, S. Radiation modal- 

ities in treatment of cancer of oral cavity. 7. 


292-296. 


t+ 


E-a 
wor 


Prosthet. Dent., 1972, 27, n 148. — 

5. Srrauss, S. L, and Spartz, S. S. Irradiated denti- 
tion: dentist's BE Fe Prosthet. 
Dents: 19723, 27 2097 211. 


Cu 


». Youxo, J. M. Prosthodontist’s role in total treat.» 
ment of patients. Y. Prosthet. Dent., 197% 27, 

E Eu 
3997412. 


January, b 


MATRIX DOSEMETER TO STUDY THE UNIFORMIT 
| OF HIGH ENERGY X-RAY BEAMS* 


“> By H. E. JOHNS, Pu.D., J. A. RAWLINSON, M.Sc., 


TORONTO, ONTARIO, 






) “the major problems 1 in the use 
righ. Eenergy.x rays in radiotherapy 






btan a beam of“yniform intensity 
area to be treated. The problem 
arises | cause of the basic nature of the 


interactions between a high speed electron 
and the* target. 
emitted in nearly the same direction that 
the electron had before the collision'—in 
fact the photons are confined to a solid 
angle of approximately »c?/ E, where E is 
the kinetic energy of the electron and 
mie? is the rest energy of the electron 
(o IT MeV). For a 25 MeV electron this 
solid angle i$ small (1/20) and such a beam 
would be! useless for radiotherapy. In 
principle, 2 methods could be used to im- 
prove the beam. In the first, the electrons 
could be made. to converge on the target 
before impact in such a way as to produce 
“a uniform angular distribution of photons. 
Thistó: our knowledge has never been done. 
In “the second method a compensating 
filters is’ used to remove axial photons to 
yield” à uniform distribution. This method 
hag been used for many years. These 
filters a ust be accurately aligned with 
respect to the electron beam and the elec- 
tron beam must maintain a fixed position 
and direction on the target. In the past, 
problems of beam nonuniformity bove 
arisen as the machine rotates, às the 
machine is perturbed by magnetic fields, as 
the temperature of the machine changes 
during warm-up, etc. No completely satis- 
factory method has been developed to 
maintain a fixed configuration of the 
filter and beam.?3:7-!* 

Two problems face the operator. He must 
initially align the filter properly and hav- 
ing obtained this alignment he wants some 
assurance that the beam remains "flat" 








“The Bremsstrahlung is 
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during routine use. We have developed 
dosemeter which quickly determines tl 
dose at 49 points in a 7X7 matrix over ar 
required area of the beam and records th 
dose distribution on a teletype or as : 
isodose pattern from a computer. Tv 


such devices have been built, the first d 


signed for use with our 22 MV Allis Cha 
mers Betatron and the second an in 
proved version which is used routine] 
with our 25 MV Varian Linear Accelerato 
The first device was described briefly 

years ago," and has been in continuous us 
ever since. The 2 devices are so useful th: 
we now describe them in detail. In th 
paper, we will stress the basic principles. 


BASIC PRINCIPLE OF DEVICE 


The device consists essentially of 49 io 
chambers which are placed in the beam in 
fixed array. Each is connected to its ow; 
integrating capacitor. The arrav of cham 
bers 1s exposed to a suitable irradiatio: 
producing a charge on each of the capaci 
tors. This charge is then sequentialh 
measured, and recorded on a teletvpe. 

The 49 ion chambers, each of xu 
cm.? volume, are hewn schematically 
Figure r. Each chamber is connected fe 

cable about 6 feet long to a polystyrene 
condenser represented by C, to Cas and te 
one terminal of a reed relay switch repre. 
sented by S, to Sas. The other sides of these 
relays are connected to the input of a 311 ] 
amplifier and to another reed telas S, 
connected to ground. The output of 2s 
amplifier is connected to one input of ¢ 
difference amplifier 801.B, is digitized in a 
digital voltmeter (DV M) and printed on 
the teletype. 

The sequence of events in operating the 
device is as follows: The matrix of jon 
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Fic. 1. Schematic diagram of the circuit for the matrix dosemeter. Sı to Sug, S, and Ssg are reed relay switches. 
C, to Cag are capacitors to store the charge liberated in ion chambers 1 to 49. The dotted region around 


Chamber 1 is a chamber-relay unit shown in greater detail in Figures 4 and 5. The dotted portion to the .. 
right is housed in the electronics unit which can be seen in Figure 2. o eas E 


chambers is positioned in the beam at the 
desired position. Relay switches S, to Sa 
and S, are closed grounding the capacitors 
C, to Cy, the input of the amplifier and 
the 49 ion chambers. Switches 5; to S, and 
S, are then opened thus isolating the in- 
dividual ion chambers. The 49 chambers 
are then exposed simultaneously to about 
so rad which charges each of the capacitors 
C, to Cay (039 uF) to about 1.5 volts. The 


~ 


may then be “read out” in 2 


S, closed and opened to remove the charge 
on the electrometer. Then switch S. is 


e 


ES 


PD 
ji 
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closed and the process repeáted umi 


outputs have been printed in ja 4miatrix 

. . * : m" Pr ee . 

similar in shape to the configuratia ofthe 
id Era V e o 


. x * E M PES NS 
ion chambers. The total sampling: time tor 
one sequence is about 1 minute. To check 
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for chamber leakage the process can be 
repeated as many times as one wisBies;;Fhe 





TABLE I 


TYPICAL® READINGS FROM A 16 X1§ CM, 22 MV BETA- 
TRON FIELD AT 120 CM. THE CENTERS OF THE CORNER 
ION CHAMBERS ARE ON THE CORNERS OF A SQUARE 
13.6 CM. X 13.5 CM. THE CHAMBERS HAVE A DIAMETER 
OF 1.0 CM. SO THE EDGES OF THE CORNER 
CHAMBERS ARE 14.5 CM, APART. 


394 1415 1483 1534 1619 1704 1699 
1588 1574 1581 1634 1679 1731 1715 
1557 1553 1540 1597 1652 1708 1691 
isor 1514 1570 1628 1658 1657 1631 
1493 1499 1557 1628 1619 1623 1601 
1489 1497 1540 15068 1587 1590 1572 
1456 1470 1497 1517 1549 1510 
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 BÍFFERENCE MATRIX OUTPUT FOR A 20 X20 CM., 25 MV LINAC FIELD AT 100 CM. THE CENTERS 


OF THE CORNER CHAMBERS LIE ON A 18.5 > 18.6 CM. SQUARE 
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whole of this switching sequence is carried 
out-automatically. 

Table 1 is a little dificult to interpret 
quickly, but it can be seen that the doses 
are high in the upper right hand corner. 
A better way to present the results is to 
record differences with respect to Cham- 
ber 25,-the center chamber. This is ac- 
complished bv placing switch B in the 
lower position. The sequence is altered to 
close Sa and obtain Vos first. Then relav 
Sss 18 closed. This allows the buffer am. 
phfier 801-4 to charge C^ (0.1 uF) to 


e f. 


UI ees 





the voltage of Chamber 26. Ss is then 
opened thus isolating the charged con- 
denser Ca”. The voltage Vaz which is equal 


type. Such an output is shown in Table i1. 
The middle position, V, is left blank and 
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G, 2. Photograph of the recording portion of the matrix dosemeter, situated at the control console of the 
betatron. Shown are the teletype and control unit. 
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— Vs is printed as a lone entry on Line 8. 
Plus values indicate places where the dose 
is larger than at position 25. If the exposure 
is adjusted so that Vs; is about 1 volt, then 
the differences are actually tenths of a per 
cent of Va. One can tell at a glance that the 
field is quite uniform with the output being 
low in the upper left hand corner by 7 per 
cent. In general, we have found that the 
difference output of Table i is more useful 
than the voltage output of Table r. 


GENERAL FEATURES OF THE 
MATRIX DOSEMETER 


The components shown in Figure 1 are 
arranged into 3 assemblies. The matrix of 
ion chambers which forms the detecting 
head is one unit. It is connected to the 
amplifier unit with 49 coaxial cables each 
about 6 feet long. The amplifier unit is in 
turn connected to the recording unit, in the 
control room, with a single 16 wire cable. 
The recording apparatus shown in Figure 2 
consists of a standard teletype unit to 
which is added a small control unit, which 
initiates the automatic sequencing of the 
switches. 

Figure 3 shows the detecting head con- 
nected to the linac with the detecting 
matrix aligned in the beam with a Jig. The 
head may be seen connected to the amph- 
fer unit which sits on a trolley. This ar- 
rangement of a flexible connection between 





Fic. 3. Matrix dosemeter positioned on the 
as MV Varian linac. 
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Fic. 4. Photographs of: (4) the reed relay assembly; 
(B) the relay section with the rectangular cover 
removed; (C) the ion chamber; and (D) the jon 
chamber with the outer electrode removed. 


head and amplifier allows the device to be © 
used with the linac pointing. in any direc- 
tion. To investigate flatness. during rota- 
tion the amplifier may be mounted on the 
linac. | 


DETAILS OF THE ION CHAMBERS AND RELAYS 
A photograph of 2 of the ion chambers 
connected to their reed relays 1s given in 


Figure 4. The 2 components are connected +. 


bv about 6 feet of high quality Amphenol 
RG 5;8/U cable ( —10!! Q/ft, 29 pF ft). The 
relav section has been disassembled so that 
‘ts detailed construction can be seen, 
Visible are the reed relay (Clare CRT 
1010, leakage resistance > 10!! Q), the capaci- 
tor (Philips polystyrene, C = .039 uE, R5 
x 10!* €), a lead shield, and a cable clamp. 
The ion chamber has also been taken apart 
to show the adjustable end cap and the 
central electrode with its aluminum sleeve. 

Since 49 of these chambers were re- 
quired, care was taken to design them so 
thev could be mass produced simplv, and 
the detailed construction is shown in Figure 
ç. The cable consists of a central wire of 
copper covered with polystyrene insula- 
tion, a metal braid and then a rubber cover. 
The central wire is cleared of insulation for 
1.25 inches, the metal sheath removed for 
the next i inch, and the rubber cover 
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Fig. *. Detaijed d diagram of the ion chamber (lower) and reed relay assembly (upper). The 2 are connected 
by zu 6 feet of cable shown at the bottom left and upper right, 


stripped off for the next $} inch. The i inch 
of braid was then covered with a tight 
fiting brass bushing which was soldered 
to the braid. This cable was then inserted 
ingo the close fitting nylon holder and held 
m'place by friction. 

The cable was protected. by the coil 

spring: which was threaded some ? inches 
into the ny lon holder. The nylon holder 
Wars grooved to take an O ring to locate the 
chamber in the scattering block, and was 
threaded to take the 4 inch aluminum tub- 
ing which acts as the chamber wall. The 
other end of this aluminum tubing was 
threaded to take a plug. The position of this 
plug determines the volume of the chamber 
and thus its sensitivity. To improve the effi- 
ciency of ion collection in the pulsed linac 
beam, thé central wire of the chamber was 
hovered with. a 3/16 inch aluminum elec- 
trode which was heat fitted into the poly- 
styrene insulation. A polarizing voltage of 
400. V was applied to the outside of the 
:hamber through a protective resistance by 
| phosphor bronze wire which presses 
igainst the aluminum wall. Such a cham- 
oer is easily mass produced and has proved 
o have a constant sensitivity With time. 
Jver the last 6 months the sensitivity has 
iot changed by more than o.1 per cent. 


The relay end of the detecting unit is 
shown in the upper part of Figure c. The 
components are assembled first and then 
inserted into a tube of 2X3 inch extruded 
aluminum. The cable is stripped down to 
the insulation for 2} inches and inserted 
through the square nylon plug, where the 
shield is soldered to a No. 26 ground wire 
and the earthy end of the condenser. The 
insulated cable end is then inserted th rough 
a square lead plug--past the condenser 
(see end view) and the insulated electrode 
soldered to the appropriate terminal of the 
reed relay. The ground wire is passed 
through a groove in the lead block past the 
condenser and soldered to the appropriate 
terminal of the reed relay. The reed relay 
is covered with one layer of 0.005 inch mu 
metal to shield one coil from the next. Now 
the assembled relay, condenser and plugs 
are inserted into the square tube. To ex- 
clude air, which would act as an jon cham- 
ber, all the air space around the uncovered 
central wire at section A-A was expelled by 

filling the square tube with wax. This also 
served to mechanically stabilize the com- 
ponents. The lead block reduces the amount 
of radiation which might affect the inte- 
grating condenser. 

The 49 ion chambers are inserted into 49 
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holes in a plexiglass scattering block 
22X22 X8 cm. thick and held in place with 
the O ring (Fig. 5). As the chambers are 
pressed into place they make contact with 
the wire carrving the polarizing voltage. 
The scattering block with its chambers can 
be seen in Figure 3. For the betatron the 
block was made 18 X18 cm. since the maxi- 
mum field size is 15 X15 cm. If one wanted 
to studv larger or different shaped fields for 
either machine then a large or different 
shaped scattering block could be used. 

The relay ends of the 49 chambers are 1n- 
serted into rectangular openings in a soft 
iron structure. Extra openings are pro- 
vided for spare relay ion chamber assem- 
blies. The relays are then wired into the 
circuit according to Figure 1. Replacement 
of a unit is easy; the ion chamber can be 
pulled out against the O ring pressure and 
reed relay can be unsoldered and the whole 
unit is available for test or repair. 

Leakage to the central electrode from 
the outer wall of the chamber is prevented 
by the grounded sheath of the cable which 
is between the outer and central electrodes. 
Leakage of charge off the central electrode 
can occur as the capacitor C charges up to 
1.¢ volts, but with careful cleaning of the 
exposed end of the insulator, this was 
negligible. There is one other possible 
leakage path which is present. This can 
occur between the terminals of the relay 
coil and the central terminal P (Fig. 1). It 
should be remembered that terminal P is 
connected to a// of the relays in parallel so 
that leakage between the coils and P in any 
one relay will cause leakage of charge trom 
the system. Cleaning of the glass envelopes 
of the relays prevented this from being a 
problem. 


SWITCHING CONTROL AND READ OUT 


The sequence of switching events 1S 
illustrated schematically in Figure 6. The 
sampling procedure 1s started by a nega- 
tive pulse which starts a clock, producing 
a positive signal for 6 milliseconds (ms) 
every 1200 ms as shown in Line 1. The coil 
for relay Si is energized for 1165 ms as 
illustrated in Line 2. Then Sı opens and 
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Fic. 6. Simplified diagram of sequence 
of events during read out. 


after 3; ms S2 closes and is held in this 
condition for the next 1165 ms. This pro- 
cedure is repeated until the 49 switches 
have been closed and opened sequentially. 

Line 3 shows that the grounding telay'S, is 
closed at 17 ms after each clock pulse; and... 
held closed each time for 12 ms. Thus qhe” 
charge on the electrometer 1s removed be- 
fore the next capacitor 1s measured. Line 4 


shows that the digital voltmeter (Newport : 


Laboratories, Model 200-3) IS connected to 
the amplifier for 150 ms during which time 
the DVM records within o.1 per cent of, 

voltage on its input. This reading 1s chen 
held for the next 1020"ms and during most 
of this time the 8 characters. (Table bL are” 
read sequentially onto the^ telety pe. e 


shown in Line 5. The 8 char: Acters include « 


the 4 numbers plus 2 spaces, plus line feed 
and a carriage return. 


When the device is used to esr differ- 


placed by a sign. The teletype (model 33) 
uses the standard American Code (ASC r1) 


which can handle 100 words per minute. - 


Each character requires a minimum time of 
100 ms but in order to include possible 
mechanical errors within the teletype we 
transmit a character every T1O ms requir- 
ing thus 880 ms to read one chamber. The 
total process could be speeded up from 
1200 to 1000 ms but this slight advantage 
would require closer tolerances on the tim- 
ing events which are not justified. 


THE AMPLIFIERS 


Amplifier 311 J (Analog Devices) is a 
solid state replacement for the vibrating 


e 


sums 


EE 


ences, one number character is lost and re-. i 
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Fic. 7. Photograph of the ring phantom used to 
adjust all 49 chambers to the same sensitivity, It 
is mounted on a trollev seen in the foreground. To 
use the device the trolley is placed under a cobalt 
unit with the axis of the ring phantom pivoted ata 

point near the axis of the beam and the device is 
rotated by a wheel driven by a motor seen on the 
left. 
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ac. 8. Typical Isodose Display and Calibration 
Data for 25 MV linac, 100 cm., 20X 20 cm. field. 
The asterisks indicate the centers of the chambers. 
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reed type electrometer. The D.C. voltage to 
be measured is applied to a resistor capaci- 
tor bridge. The amplifier has low drift 
(less than 75 wV/15 min.) and high Input 
impedance (2 10" ohms) and small Input 
capacity (2 pF). This am plifier is, however, 
connected to one side of the 49 reed relavs 
and the total capacity of the input svstem 
is 150 pF. The individual storage con- 
densers have a capacity of 39,000 pF so 
about 0.2 per cent of the charge is lost each 
time it is measured. 

Amplifier 801-A is a solid state differ- 
ential amplifier (Analog Devices) connected 
as a buffer in order to charge up the o.1 uF 
holding capacitor. It has an input 1m- 
pedance of 25 X 10* ohms. Amplifier 801. B 
is the same amplifier connected in the dif- 
ferential mode. They are all operated from 
a regulated voltage supply giving + 15 V. 


LOGIC 


The system uses Motorola high threshold 
logic (MC 660 series) requiring at least a 
positive 7.5 volt signal to activate. With 
such logic we have experienced no problems 
in the noisy environment of our betatron. 

REED RELAYS 

The reed relays have magnetic contacts 
inside an evacuated glass envelope and are 
energized bv a coaxial coil requiring about 
Io mA at 1o volts. When the relays are 
nested together, the magnetic flux from 
one interferes with the next so that one coil 
may require twice the voltage to close the 
contacts reliably. This difficulty was over- 
come by shielding each with 0.005 inch mu 
metal. The switches have an impedance of 
greater than 10" ohms between contacts. 
Assuming this resistance is to ground, the 
charge lost from each chamber in 1.0 min- 
ute should correspond to 5 mV. In actual 
fact, we found the leakage to be about 2 
mV and variable from chamber to cham ber; 
le., 1f a table of values similar to Table : 
was printed out again after the first sam- 
pling the new readings would all be re. 
duced, some more, some less with an aver- 
age reduction of 2 mV. A particularly leaky 
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hamber can be improved by removing the 
lass enclosed switch and cleaning it. 
There is one other charge sharing prob- 
em which should be discussed. After each 
amber has been measured, the input to 
he 311 J amplifier is grounded to remove 
-he charge on the electrometer input sys- 
-em. In our first design this was not done so 
the charge on the electrometer was shared 
with the next charge to be measured. The 
capacitors were such that if adjacent 
chambers had readings of o and 1.0 volts, 
then the second chamber would read 0.993 
rather than 1.000. In our second model 
this problem was overcome by grounding 
the electrometer between each reading. 


CALIBRATION 


The operation of the device depends 
upon making the voltage sensitivity of all 
49 chambers the same. Since the capacities 
C, to Cy are not adjustable, we adjusted 
the volumes of the chambers until they all 
gave the same reading in a uniform radia- 
tion field. Initially, we set the chambers 150 
cm. from one of our cobalt sources with the 
collimator wide open (35X35 at 150 cm.). 
Since this field is not uniform, we then de- 
termined the dose at a number of points 1n 
the matrix and adjusted the volumes to 
give the measured distribution. To do this 
to a precision of 0.2 per cent is not easy 
and was very time consuming. A much 
better method is to place the 49 detectors 
in a ring phantom and rotate the assembly 
under the cobalt unit so every chamber gets 
exactly the same exposure in one revolu- 
tion. The device for doing this is illustrated 
in Figure 7. With this calibration jig all 
chambers were adjusted to give the same 
reading to within 2 mV. This required 
adjustment of the position of the screw 
tops to within 1/20 of a turn. After ad- 
justment the screw tops were prevented 
from further turning by the addition of 
glyptal. 


THE MATRIX DOSEMETER IN RO UTINE USE 


The matrix dosemeter is used routinely 
for: (a) daily monitoring of beam unifor- 
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Vic. 9. Isodose Display for 22 MV betatron, 120 cm., 
15x 15 field. The low dose region seen on the right 


i« due to a misalignment of the x-ray beam and | 


treatment cone. 
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Hic. 10. Isodose Display for 25 MV linac with the 
flattening filter removed, showing good alignment 
of the beam on the central axis. 


s 





A 
RS 
ONE 
ue se 
e 


emos 
"POP 
SÉ yos 
m" 


ppp 
i 


i 
i 
i 


* — CCCCCCCCCTCCCCCOCO a BBBB * 


i 
Q E 


Ao: 
Bc 


TL Bee 


CCCecec PBBBBB 
8B 


Vs cQ V dq08090p5D : 

' 9DDODDDDDO  DODDDDDDODDDDDDDDDD 
100bDDDODDDODDDODDDODD 
19000DDDDDDDDDDDDDO 
iDpDDDDDOODDDODDD 
1bbDODDDPDDDDD 
*ODDODDODDDDe 
10060bDo0D900Db 
1DDDODDODODDDDD 
iDDDODDDDDDDDDDDD 
HIODODDDODDDODDDDDDD 
1DODPDDODDDDDDDDDDDDDDD DDDDODDDDDDDDDDDDDDD 
iDDODDODDDUDDDDDDDDDDDODDDDDDDDDDDDDDDODO 
*SDDDSDDOD e DDDDODDDDeDODDDDODDOep * * 


) for realignment of the Hattening 


ii 


so.precise that, in addition, we use the 


= PHP. + 155.8 PERCERT 
= 445.8 - 111.8 PERCENT 
= HS.8 ~ 1#7,# PERCENT 
= 095.8 - (143,8 PERCE RT 
= BiS - 5.8 PERCENT 


^om m o Mur oo acettte ELL LOT near e ntn era 
BBBBbBEBE i 
AAAAAA BBBBBEBES i 
AAAAAARA BBBRBEBE r 
üBBBRBBBb AARARARAAA 835 i 
BBEBBDBB BüBBRRR H 
BOBRBBBBP i 
BEDRE OR * 
i 


AAAARAARAAA 

AARAA AAAAARAA 

AAAASAAARAA 
A 


88E 
BBB BBBBBBBBAÉ 
€CCCCCCCCCCCCCC BEBBBBOBBBBBBPB 
Ceccecccececcccec C€Ccceecceecececc a 
ececece cocceccececes 
* CCC*CCCCCCCCCCSCCCCCAÓC a 
DEDDDDDDDDD cecece 


ec 
CCECCCCCCI 
CCcccececececc) 


cceccececoc 


* 


DO0CDDDDDDDDDDDDODD 
bDDDDDDDDODODDDDDOUDODDD 
DDDDÜDDDDDDODDD 
DEODRODDECD 
9D0«020b0D3 
BELO Oo DE HED 
DDDDDDDDDDDODDDOD I 
DGDDODDDDDDODDDDDDDDOODDDDD] 
DDDDDDDDDDDDDDEDDS Boob dopo 1 
bsnpon! 
Bepohod! 
SEPEODe 


EESEEEESEE 
EEEESEEFEEEEEEL EEEEEEE TER © 
CEFEFEEEEEEEEEEEF 


dE S" 


CCCCCCCCCCC DDB] 
cecececcetcecececceeteceee Di 
ecc - Ccececcceecec i 
cCCCCCECCOC j 

£CCCCCCCCCOC l 
CCstCCCCCCCUOC » 
BBBBBE CCCCCCCCCCCCI 
BBEDBBR CCccecci 
BBBBBBBBR £CI 
BBBBBBBESBR i 
BBBBÜRBBB RAAKK ARAMA BBBBBBBBRSBBESGAD i 
BÉBBBBEBBR AARAAAR AKARA BBBESBEBBBRSBRBEBSBB ; 
LED Mte ata ed le eco ee huie re nere neces erase 


ceecee 
CCCCCCCECCCCCHeCC B 
CCCCCCCCCOCCCCCCOC BBBBDBRBBÉBBR 


BEBEBE è 


BBA 
BBBBEBSS 
BBEBDBBDBS 


AAAAAA 
RRARAARAR 


181,8 ~ 99,0 PERCENT 
97,8 - 95.9 PERCENT 


- ro eoraveoÉccacechónefecectecreeibeccsacuaceli te mere em aB 


“Morepa sB opaBARBOBRBDO RB OADADBBOBPSDBBBBBRABDOOONE RNOR AENA AEDE nS 


o E SEEBEBBBBBBBBBBBBEBBBRD B 
Fae ER PbtbbBEPOBBBBBBBBBBSDBSEBBDR 


“USGL oh SESE BH BBRSBBBBRBRBR 


BBBBBBBBSEBBBBERRBBORBBBRBAS! 
SBBBBBB38 | 
BBBBabt 


“of 6BE L3 BBC BEBE RBBBEBBBBB BBSBi 
uy CLASE LERPJASEDBBBBBO 5: BEBE] 
“a Cw ÉhbboüonsBBpBBBG * * * * BEBEBE s 
f"bseoàGLSRPBBBBODHA BRABBERE: 

"rl SOO BRED SERB BARS AAAA BBBBBBBBEE! 

`$ UBRBEREÉ PODBHSDBSD AARARRA BEBBBBBBERDI 

{ BBBDEBODBBBBBBBBEBE AAARAAAL BBEBBBBBESE | 

| — BBOBDBBÉBBBBSBBEBSS ARARAAAAR 88BEBBBBBBERI 

. BBBBBBOSDBBBDBBBBBS * —— AARAAAA RA *bBEBBBBBEB + 

i BPBBSOBBPBBOHDBSOB AAKAAAARAAA BBBBEBBBOBBE | 

i 5BBBBBEBBBBBSSE ARAAAAAAAAAAA S8BBEBSBBBEESI 

i BBBBSBBBBBBBBE AAAAAAAAAAAAAA BBBREBBBBOPES 

n BBBOBHRBBPBRÓ ARAKAAARAAAAA DBBBORBBBBBER | 

i BBBBBDOBBBBB BAAAAAAAAAAAAAA BBBBBEBBBDBBER! 

i BBBBBBDOBBR ARAAAARAAAAAAAAA BBBBBBBBBBBEER] 

* BBBBOBBeBBE SA ÀAAAAAAAAAAAAAAAA * BBeBBBBBBBBBDb 

| — BBBBGBOBORBD ARAAARAAAAAAARAARAAÁ BBBBEBBBBBBSR 1 

1 BBBBBBBBBBBB AAAAAAKAAAAAAAAAARAA BRBBBBBBBOSSD! 

|  B8S5BBBBBBBD AMRAARAAARAAAAAAAAA DBBBABBBBBRB 1 

|!  BBBDBBBBSBRBR AAAAAAAAAAKRAAAAAAAA BBBBBRBBRBBER i 

i| — RBBBOBBBBBBBD AAARANAAAAAAARAAAAAA BBB3BBBBDBSI 

1  Ba8BBBBDBBBBBR AAAAAAAAAAAAANAAAAAAA BB838BBDBBE i. 

* — BBBBBBBBABBBRD ^ AAAAASAAARAAAAAASAAAA > BBBBBBBBD e 

I — BBBBBBBODBSBRB AA AAAAAAAAAAAAAARAAA BBBBBBBBBB | 

|  BBBBBSBRBPRBODR ARARRARAAARAAAAAAAA BBBSBBOGBBS t 

| — BBPBBBBBBBPBORR AAAAAAAARAARARARAAA BBBBBBBBBSS i 

|  BBBBBBBBBBBBBRBD (0 AAAARAAAAAAAARAARAA BBBBSDBBBDBS I 

i| — BBBBBBBBBPBDBBBBSB UO RAAAAAAAAAAAARAAA BBBBBBBBBBERS; 

*  BBBBBBBBeBBBBBDBHS e AAAASAAARAAAAAAA *ABBEBBBOBPE e 

i BBEBBBBSBBBBBBDSPBBROS BAAAAAAAAAAAAA . BBBBREBBSBOBBI 
IBBBEBBBBBBDDDBBPBBRASS AKARAAARAA Uy BBEBBBBBBE i 

E IBBBBBBEBBSBBBBBBARBDOSRD ARARA BBBBOBE I 
| JBBBBEBBBBBBBBBOOBDREAS É BBBBE | 

' IBBBOBBBBBRPRRBSBRBRER et 

I8 BBEBBOBBBOBDBOBBRS i 

7 Wt Au 4 W!e tnam "eeu nne Wem om omm LIS M $ 


G. II. Isodose Displays obtained during adjust- 
ment of a quadrupole magnet on the linac, 
(4) Incorrect magnet setting; (B) correct magnet 


setting. 
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central chambers as a secondary standard 
dosemeter and determine the daily calibra- 
tion factor of the monitor of the machines. 
For this purpose the matrix dosemeter has 
the advantage that it is possible to deter- 
mine whether an apparent change in moni- 
tor calibration is due to a change in the 
sensitivity of the monitor or due to a 
change in flatness. 

For record purposes we have found it 
useful to present the teletvpe data in the 
form of isodose patterns. This is done by 
having the matrix teletype simultaneously 
punch a paper tape of the data as it is 
being typed. An acoustic coupler enables 
the tape to be fed from the same teletype 
directly into a computer (Time-Sharing 
Computer System of the Ontario Cancer 
lreatment and Research Foundation). 
The computer calculates an isodose dis- 
play and prints it and calibration data on 
the teletvpe as shown by the example in 
Figure 8. This information is kept as a 
dailv record. 

For work involving realignment of the 
Hattening filter and special studies of beam 
flatness, the matrix dosemeter has proved 
invaluable because of its ease and rapidity 
of use. Since the combined irradiation and 
readout take only 2 minutes, the operator 
can immediately assess the effect on flat- 
ness of an adjustment in the machine and 
then make a second adjustment accord- 
ingly. Since the introduction of the matrix 
dosemeter the time taken to align. the 
Hattening filter following a donut change 
in the betatron has been substantially re- 
duced. 

In Figures 9, 10 and 11 we show ex- 
amples illustrating the kind of in formation 
we have obtained from the matrix doseme- 
ter. Figure g shows the effect of a mis- 
alignment of the x-ray beam and treat- 
ment cone in the betatron. A low dose 
region can be clearlv seen on the right 
hand side. Figure 10 shows the Isodose 
display obtained for the linac when the 
flattening filter is removed. It js seen that 
the pattern is quite symmetric with respect 
to the center of the chambers indicating 
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proper alignment of the electron beam on 
the central axis. Figure 11 shows two flat- 
ness "pictures" obtained during adjust- 
ment of a quadrupole lens on the linac. 
The elongated pattern in Figure 114 1s 
due to an incorrect quadrupole current 
setting which changes the shape of the 
beam spot on the target into à line rather 
than a small circle, yielding high spots in 
the mid line at the top and bottom. 
Figure 11B shows the flatness obtained 
with a correct current setting in the mag- 
net. 

The matrix dosemeter has been inval- 
uable in checking on the performance of 
our linac and betatron. We believe that 
anyone contemplating the purchase of a 
high energy machine needs such a device 
for accurate beam control. 


SUMMARY 


A 49 ion chamber matrix for measuring 
field flatness is described. 

The device is used routinely for checking 
the operation of our 25 MV linac and 25 
MV betatron. On numerous occasions 1t 
has enabled us to detect the malfunction 
of the machines before treatment has 
started. 

The required circuits involve no new 
principles, but are rather complicated. The 
detailed circuits can be obtained from the 
Ontario Cancer Institute on request. 


H. E. Johns, Ph.D. 

Physics Division 

The Ontario Cancer Institute 

500 Sherbourne Street 

‘Toronto, Ontario, Canada M4X 1K9 
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SYSTEM FOR EXTERNAL BEAM 


. TREATMENT PLANNING AND DOSIMETRY? 


By ROBERT B. ADAMS, 






&&éntment of tumors using external 

 beams^often requires 2. or more fields 
to achieve à» adequate dose with an ac- 
ceptable distribution over the region of the 
tumor. Multiple field treatment planning 
and dosimetry forzhigh energy x:or gamma 
rays varies in different institutions from 


completely manual analysis using isodose 


curves to elaborate programs on large 
digital computers.? 

In the larger institutions either method 
is commonly carried out bv a trained 
technologist who, after various intervals 
of time depending on the method of anal- 
ysis and the complexities of the case, pre- 
sents the therapist with a treatment plan 
and a dose distribution over the area of 
interest. In smaller institutions the thera- 
pist may use either method himself, but 
the computer is usually off line. In either 


ease a major disadvantage is that the 


therapist does not usuallv see a dose dis- 


tribution until the procedure is completed 
and the cost and time involved tend to 
minimize attempts to optimize the dose 
distribution. 

À few general purpose digital systems, a 
few dedicated computers such as the Pro- 
grammed Console? and Rad 8 Radio- 
therapy Planning System* and one elec- 
trical analog system? have the features 
such as: (a) a display of the developing 
dose distribution in the patient-profile; 
(b) the ability to easily adjust each of the 
several beams with respect to position, size 
and applied dose; (c) a way to summarize 
the resultant dose distribution either as an 
isodose plot or a dose-at-points plot; and 
(d) a way to present the treatment plan 


* Digital Equipment Corp. 


M.S., KUNJAN PILLAI, M.S., EARLE C. GREGG, Pa. D., 
and WILLIAM VOELKER, Ph.D. 
CLEVELAND, OHIO 


data, all of which permit real time treat 
ment planning with the possibility o 
optimizing the dose distribution. 

This paper presents an equivalent op 
tical analog system for real time treatmen 
planning which is simple to use and fas 
enough to encourage the therapist te 
participate in optimizing the dose distribu 
tion. Optimization as used here mean: 
minimizing the variation in dose over th« 
treatment volume and minimizing the 
dose to other critical organs and/or vol. 
umes. 

This device permits the live display o: 
up to 4 radiation beams in the profile, easy 
adjustment of the beam magnitude and 
position, measurements of the resultant 
dose distribution and easy determination 
of treatment machine set-up data. 


ANALOG SYSTEM DESCRIPTION 


Briefly the system uses: (1) a library ot 
2 dimensional film analogs which carry 
relative depth dose information in terms of 
hlm densities; (2) a viewing system to ob- 
serve up to 4 of these beam representations 
superimposed on a patient profile: and (3) 
a measuring system that relates film densi- 
ties summed in parallel to local absorbed 
dose. 


FILM ANALOGS 

Film Selection. The requirements for us. 
ing film as a 2 dimension analog of the 
radiation beam, as presented herein, are 
reproducibility, stability, and a linear 
relation between net film density and 
local absorbed dose.* Both Kodak Translite 
flm and DuPont radiation imagi ng film 
meet these requirements. It is to be em- 


* From the Division of Radiation Physics, Department of Radiology, School of Medicine, Case Western. Reserve University, Cleve- 


land, Ohio. 
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hasized that there is no requirement on 
he absolute dose response of the film — 
he major reason for the failure of past 
ttempts to use film in treatment planning. 

Kodak Translite film is hand processed 
n Kodak liquid X-ray developer for § 
ninutes at 68°+0.5 F. with nitrogen gas- 
yurst agitation throughout the processing. 
DuPont film is processed in a standard go 
econd X-omat. Density measurements on 
est films were made on a Welch Den- 
ichron. Figure 1 shows the linearity of 
-hese 2 kinds of film exposed for various 
rime intervals to 2 MV or 6 MV x rays. 
Both types of film are linear to net densities 
əf 1.3. In this application only the degree 
sf linearity is important. Variations from 
linearity do not exceed +2% at a net 
density of o.9. The absolute slope of the 
lines in Figure 1 is of no consequence; thus, 
the beam analogs from different films are 
interchangeable. Regardless, films are re- 
producible in slope and density to within 
t 3%: 

Beam Analog Manufacture. Most ot the 
film depth dose analogs are made in a 
lucite phantom with the film in an opaque 
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Fic. 1. Net film density versus machine monitor 
units. Films were exposed at a depth of 2.5 cm. in 
a lucite phantom. Machine monitor units are pro- 
portional to absorbed dose in rads. (A) 2 MV 
x rays on Kodak film. (B) 6 MV x rays onDuPont 
film. (C) 6 MV x rays on Kodak film. 


Analog Dose Planner 


lucite cassette. Lucite is used primarily for 
ease of handling and cost considerations, 
but other phantom materials may-be used 
for special films. Lucite sheets of various 
thicknesses are assembled around the 
cassette to the desired phantom size and 
clamped together to minimize air gaps, 
The film cassette is made of opaque } inch 
lucite sheets hinged at the bottom with 
spring clips holding the sides. The top edge, 
where the film is flush with the surface 1s 
sealed with opaque tape. 

Figure 2 shows a comparison of beam 
axis depth dose values for a 6 MV beam in 
lucite measured with both the thermal 
luminescent dosimeter, TLD-i1oo, and 
Translite film. Between 3 and 20 cm. the 
slope of the film depth dose values is 
within 5% of the slope of the TLD. values 
and the maximum difference in local value 
is 6% at 20 cm. depth. 

With 2 MV x rays in lucite the high film 
sensitivity? to low energy scattered photons 
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lic. 3. Central axis percentage depth dose versus 
depth in em. for 2 MV x rays in a lucite phantom. 
SSD - 100 cm. Field size for TLD-100 exposure 
15X15 cm. Field size for film analog exposure 
*15X98 cm. —6— FLD values. Film values. 
._ The 2 sets of data are normalized at the maximum. 
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within the phantom causes the film density 
to decrease more slowly than the TLD-100 
measured dose with increasing depths for 
large fields. 'This effect mav be overcome 
when making the large field beam analogs 
for these energies by reducing either the 
beam size or the phantom width in a 
direction perpendicular to the film plane 
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in order to reduce the scatter at depth. 
Figure 3 shows the comparison between 
the TLD-100 depth dose values and those 
from a film analog made with a thin beam. 
The film depth dose slope is within 4% of 
the slope of the TLD value over the 20 cm. 
depth and the maximum difference jn 
local value is 7% at 20 cm. depth. 

There remains the error due to using 
beam analogs made in lucite instead of a 
tissue equivalent phantom material. For 6 
MV x rays in small fields the lucite beam 
analog depth dose is 10% lower than the 
depth dose in water at 14 cm. depth. This 
difference can be eliminated by using a 
more expensive tissue equivalent phantom 
material; however, it is possible to make 
film analogs in lucite which will match 
beam axis depth dose values in water by 
manipulating the beam dimensions. Table 
I gives film analog depth doses obtained 
with manipulated fields for 6 MV x rays 
and the comparison water depth doses? for 
the field size being matched. These data 
show that 6 MV film analogs can be made 
to match the water depth dose data to 
within 5% at 15 cm. for small fields with 
progressively better agreement for larger 
fields. Details of the field manipulation 
technique will be published in a later 
paper. 

Special film analogs containing curved 
incident surfaces and significant patient 
inhomogeneities are made using an Alder- 
son phantom.! The film, loaded in opaque 
plastic envelopes, is placed between the 


TABLE l 


COMPARISON OF DEPTH DOSES FOR 6 MV X RAYS MEASURED (A) ON CRONEX RADIATION IMAGING FILM EXPOSED 


IN A LUCITE PHANTOM, AND (B) PUBLISHED DEPTH DOSE VALUES IN WATER 


| Sizes 
| (cm.?) 
pA eee So a aa eel ee S (—— PERENNI 
SERA X XD (B) | (A) (B) (A) (B) | (A) (B) 
l $X20 POE | IOXIS 1OX 10 | 1g X15 1g X15 | 20X15 20X20 
5 | 85 85.3 | 86 R69 | 87 87.4 | 87 87.8 
lo 53 63.8 66 O75 | 69 69.2 | 74 70.2 
H9 ^ -a0 47.6 | 49 So g x $4.0 O58 $5.4 
20 | 3 35.6 | 36 9.5 | 39 41.8 | / 42 43.6 


Arnette Merle qur acia co Via Mr ayer Mn tinens ee ee tna aa PI ru i errem ia ta it P di Irun mimi s EE A TETUER HEB PIC tiM orm TIT SY, en pinna 


AA ATTEN AEAEE nemen ee Tua tcc ISBN phe reae e ta vj v ANH UP e HIR Hd SNNT A np APT rariss aaia nakain Ger er sve irit. 


ENS à 
»* 


VoL. 120, No. I 


desired section and the phantom clamped 
to eliminate air. 

A check of the off axis density varlations 
against standard 1sodose curves shows no 
significant deviation in the film analogs 
produced as described. All lucite phantom 
film analogs used have depth dose slopes 
within 5% of the respective FLD data and 
have maximum local value differences no 
larger than 8%. The films are trimmed to 
within 1 cm. of the beam edge and a tape 
tab is fixed to the entrance edge to facili- 
tate handling the analogs. A notch in the 
opaque tape tab identifies the beam axis at 
the entrance end and an opaque line 


identifies the beam axis at the exit end of 


the analog. The position of the maximum 
on the beam axis is indicated by a circle on 
the analog. 

Beam Analog Library. The megavoltage 
x-ray machines used in our institution for 
external beam therapy are a 2 MV Van 
de Graaff and a 6 MV linear accelerator. 
The 2 MV machine is used mostly at 100 
cm, SSD. The library for this unit consists 
of film analogs for 15 different field sizes 
at 100 cm. SSD. Each field size has 4 
analogs in the library. 

On the 6 MV unit some patients are 
treated at 100 cm. SSD and some are 
treated at 100 cm. SAD. The library for 
this machine consists of 40 different film 
analogs for various field sizes at 100 cm., 
go cm. and 8o cm. SSD. Film analogs made 
with these 3 SSDs make it possible to 
select analogs for most of the isocentric 
techniques with only a minimal 2% error 
introduced due to incorrect SSD. While 
analogs with a few selected wedges are 
also available, it is important to note that 
special films to suit individual cases can be 
made within 30 minutes. The 6 MV an- 
alogs in lucite are now being replaced by 
water equivalent beam analogs. 


VIEWING SYSTEM 
The viewing system consists of a large 
light box which illuminates 4 different 
fields, a mirror box to bring the 4 field 
images together into one image and a TV 
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Fic. 4. Hluminator and mirror system. Il luniination 


Is arouded by 4 fluorescent bulbs that exténd “the: gu 


length of the box. The upper surface is divided into 
4 stations for film analogs. Four separate light 
sensors supported from a common movable sup- 
port cover identical regions in each of the 4 Wlumi- 
nated stations. The mirror system is enclosed. 
Solid mirrors indicate first surface total reflection. | 
| Dashed. mirrors are half-silvered (50-59). 


svstem to permit electroni¢ymanipulation 2 
of the resultant single. image. The 4 sep | 
arate view field system was selected for i 
several reasons. The first was to permit 
accurate independent, density measure- 
ments on each beam analog used in the 
final treatment plan. Although it 1s possible | 
to determine the total net ene lar ee 
stack of films’ in series for possible treat- ^ 
ment planning, this approach requires that 
each film have the correct absolute density 
for the amount of dose desired-—a require- 
ment that imposes such severe restrictions | 
as to render the method of stacking films 
in series quite useless. The use of films in 
parallel, however, where each can be mea- 
sured independently not only removes such 
absolute requirements, but allows easv and 
rapid adjustment of the position of each 
analog. 

Illuminator. The 4 illuminated stations 
of the light box are side by side at desk top 
level. Hlumination for all stations is pro- 
vided by 4 fluorescent lamps spaced across 











l'ic. ¢. P hotdiráphs of. the kinescope screen saowing 
| beam analogs on a patient profile. Phe dark hori- 
i, zontal bars near the lower outside edges of the pic- 


tüze indici ate the patient table surface. The beams 
are “Grranged for uniform coverage of an 8 cm. 
dii ihe ter, treatment region. (2) With normal con- 
trast 5 show the over-all dose distribution. 
(b) With hi gh contrast to examine the treatment 
region dose uniformity. The dots are on the Origi- 
nal profile to outline the desired treatment - 'eglon. 


he bottom of the air cooled box. Uniform 
llumination across the usable area of each 
‘tation is achieved by using a 2 stage 
ranslucent plastic diffuser (Fig. 4) sup- 


demented with translucent rectangles of 


aper fixed to the upper surface of the 
ower diffuser. The spacing of the paper 
ectangles is roughly inversely propor- 
ional to the original excess light intensity 
Àn the upper diffuser surface. The varia- 
ions in illumination over the stations are 
vithin +3% 

Mirror Box, d system d 2g IrrOrs ree 


ace i pe ares B2 Pe dashed 
nes are half silvered mirrors. The first 
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mirror in each path is adjustable to permit 
the images to be aligned. Each optical 
path has the same intensity reduction, 
JEN pathlength and maintains the 
same left-right orientation. Glass plates 
seal the entrances and exits of the box to 
keep out dust. The inside of the mirror 
box is painted a dull black to minimize 
unwanted reflections. 

TF System. The television system to 
view the composite single image consists 
of a TV camera, a video amplifier. with 
adjustable contrast and background erase, 
and a kinescope. The Kintel 20/20 Camera 
is fitted with an f 1.9 Cosmicar lens with a 
so mm. focal length. The video signal is 
passed through a variable gain video 
amplifier? which functions as a contrast 
enhancement control and then through ; 
level selector which permits selection of 
that part of the amplified. signal that is 
within the dynamic gray scale range of the 
kinescope. The kinescope which displays 
the image has been modified bv reversing 
the leads to the horizontal sweep coil to 
make directions on the TV image corre- 

spond to directions on the illuminator sur- 
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lic. 6. Block diagram of the multiple 
densitometry svstem. 
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face. This facilitates adjustment of the 
beam analogs on the patient profile while 
looking only at the composite kinescope 
image. Figure șa shows the kinescope face 
with 3 analogs superimposed on a patient 
profile at a normal contrast level. Each 
beam can be distinguished as well as the 
increased. dose in the overlap regions. The 
viewed dose distribution is always for 
equal applied dose. 

The contrast enhancement and level 
selector controls permit the treatment 
region to be visually. examined for uni- 
formity to the limit of uniformity of the 
illumination and the TV system. The 
treatment region uniformity is shown in 
Figure ç with the image contrast at 
maximum and the level selected to view 
the treatment region. It is our opinion 
that this type of visual search and iden- 
tification of hot and cold spots is equi- 
valent to and more convenient than the 
use of compounded isodose curves. Fur- 
ther, after such identification of nonuni- 
formities, all that one really needs to know 
is the actual absorbed dose at only a few 
selected points in the field. 


DOSE MEASURING SYSTEM 


Densitometer Support System. Vhe mea- 


3.0 


2.5 - 


1.0 " 


OUTPUT VOLTAGE 


0.5 


O 0.5 1.0 1.5 
NET DENSITY 
Vic. 7. Output voltage versus net density (A) for a 


single detector circuit, and (B) for the sum of 2 
detectors each measuring the same net density. 
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surement system permits üccurate* mea- | 


surements of the dose té any selected 
point in the patient profile. Net density at 
the point of interest on each film is mea- 
sured individually but simultaneously: with 
a densitometer (cadmium süfphidesphoto- 
diode*) in each of the fields. Movitgg the 
common support rod moves all the densi- 
tometer heads together. The detectors are 
out of the field during adjustment of the 
beam analogs, but once the beams are set 
they are moved to the points of interest and 


lowered to contact the films for the mea- y 


surement. 
Densitometry and Dose Calibration. Vig- 
ure 6 shows a block diagram of the mea- 


suring system. The output voltage of 


each detector is passed through a log- 
arithmic amplifier to convert the voltage 
proportional to the transmitted light in- 
tensity to a voltage proportioned to the 
gross densitv. A voltage proportioned to 
the net density is produced by subtracting 
a small voltage set to correspond to the 
background density of the film analog 
which fortunately is quite constant for all 
films of a given kind. 

The net output voltage from each 


* Clairex Photoconductor No. CL-904 N. 
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Fic. 9. A patient profile containing the treatment 
plan and the relative dosimetry. The plan specified 
3 isocentric beams with equal applied dose. The 
beam axis and the treatment machine rotation 
index of each beam is shown. The values of the 
. dose at selected points for 600 rads to the center 


|o 36f the tumor area from the 3 beams are shown. 


densitometer is then passed through a 
variable gain amplifier. Adjusting the gain 
control is equivalent to changing the slope 
of the curve in Figure 1 and since the ab. 
sorbed, dose in rads is proportional to the 
number of. monitor units, changing the 
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l'16. 10; Outline and results of a test of the analog 
system with two 6 MV x-ray beams obliquely inci- 
dent on the lucite phantom. Each beam has a 
10X10 cm. field at the 100 cm. isocenter. The two 
beam axes (long dashes) are 45° from the vertical. 
The points indicate the position of the TLD-100 
dosimeters. The numbers are the percentage dif- 
ference of the analog system results from the 
TLD results at corresponding positions when the 
data have been normalized at the center of the 
distribution. Positive values indicate that the Sys- 
tem result is greater than the TLD value. 
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gain can give various density dose re 
tionships. This ability to vary the slope 
the density-dose relationship elimina: 
the need to produce films to a given densi 
and permits a given film analog to repi 
sent any applied dose within the range 
the amplifier. 

The signals from each of the densitom 
ters are then summed and passed throug 
another variable gain amplifier which ac 
as a scale factor for the total dose. T) 
output voltage is read on a digital vo 
meter as dose in rads. Switches in ea 
densitometer circuit output permit each 
be used independently or together in ar 
combination. Figure 7 shows the line. 
characteristics of a single detector chann 
and the output of 2 channels each measu 
ing the same indicated net density. 

Analog System and Output. Vi gure 
shows the complete system and Figure 
shows a completed profile containing tl 
dose distribution obtained with an analc 
system for a 3 beam isocentric treatmer 
plan with equal applied dose and the trea 
ment machine rotation index for eac 
beam. The complete profile is in itself 
record of the treatment plan. In additior 
the TV image may be photographed as i 
Figure § to provide a record of the gener: 
appearance of the dose distribution. 

ANALOG SYSTEM DOSIMETRY TEST 

The analog dosimetry was tested with tw 
different phantom studies each using th 
6 MV radiation. In each case the actua 
dose distribution was measured with TL D 
100. 

Crossed Beams in the I ucite Phantom. Thi 
first studv involved two beams oblique 
incident on the lucite phantom. Figure i 
shows the geometrv of the test. The legenc 
has the beam specifications. One obliqueh 
incident film analog of each beam wa 
made. The analogs were oriented on the 
illuminator and the dose measured at points 
corresponding to the positions of the TLD 
in the phantom. With an applied dose of 
100 rads to each field the total TLD de. 
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ermined dose to the isocenter was I00 
‘ads. The isocenter dose determined with 
-he analog system was 96 rads. Figure 10 
also shows the per cent differences from 
the TLD values at each point in the dose 
distribution with the two sets of data nor- 
malized at the isocenter. A positive per- 
centage indicates that the analog value is 
greater than the TLD value. Accounting 
for the —4% bias introduced by the nor- 
malization, the average difference over all 
points within the beam overlap area is 
—1.7% with a maximum difference of 
— 7.56 

Crossed Beams in the Alderson Phantom. 
The second study involved two beams in- 
cident on the upper pelvic region of the 
Alderson phantom. Figure 114 shows the 
geometry. The beam specifications are as 
in the legend of Figure 10. In this case 
the total TLD measured dose at the 
isocenter was 217 rads. Using film analogs 
made in the same region of the Alderson 
phantom, which have the actual phantom 
incident contours and inhomogeneities, the 
dose distribution was determined with the 
differences from the TLD values at the 
same points shown in Figure 114. The 
analog isocenter dose was 217 rads. Within 
the overlap area the average difference IS 
— 1.0% with a maximum of —6.8% at the 
high dose corner near the edge of both 
beams. The maximum difference measured 
anywhere in the beams was 1o. 600. 

If perpendicularly incident tissue equiv- 
alent analogs made in the lucite phantom 
are used instead, the distribution of dif- 
ferences is shown in Figure 112. In this 
worst case the maximum difference 1s 
—12% at the upper corner due mostly to 
the poor match at the surface. 


CONCLUSION 


The dosimetry tests show that the 
Analog System can provide absorbed dose 
values from multiple beam treatment 
plans that are within +6% of measured 
values in the core of the treatment volume 
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Vic. 11. Outline and results of.a:test of the analog 
system with two 6 MV x-ray beams incident on 
the upper pelvic region of an Alderson Phantom. 
Other specifications are as in Figure ro legend. 
(a) Using beam analogs made in the. Alderson 
Phantom. (4) Using perpendicularly iticident tis- 
sue equivalent analogs made in the lucite phan- 
tom. 


and no more than 12% different near the 
beam edges. In view of the difficulties in 
repositioning the beams from ‘day to day, 
the edge error is not considered significant. 

Similar accuracies may be obtained for 
2 MV Van de Graaff and Co*? radiations. 
This new device permits real time visual 
optimization of the dose distribution and 
completion of the treatment plan in 15 to 
20 minutes at very low cost. 

We feel that the increased speed, con- 
venience, flexibility and potential direct 
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CALIBRATION OF BRACHYTHERAPY 
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IRIDIUM 192 SOURCES* 


By PHILIP D. COBB, MPH, and BENGT E. BJARNGARD, D.Sc. 


BOSTON, MASSACHUS Bits 


X 7HEN radioisotopes are purchased to 
be used for interstitial and intra- 
cavitary therapy, the user should assess 
the strength of the sources, to ensure 
that the patient receives the prescribed 
dose. Our experience has emphasized that 
a calibration of all radioactive sources 1s 
necessary prior to use. During the past 18 
months, since early in 1972, 40 Indium 
(1r?) shipments were received from a com- 
mercial vendor. The vendor stated the 
activity of the iridium in “milligrams ra- 
dium equivalent,” and we measured this 
quantity with the technique described be- 
low. In only 11 cases did the measured 
values agree to within 10 per cent of the 
values stated by the manufacturer. Twenty- 
five cases showed a discrepancy between 
10 and 25 per cent and 4 cases revealed a 
difference exceeding 25 per cent. 

'The purpose of this communication is to 
bring these discrepancies to the attention of 
other users and suggest a simple method of 
checking the activity of iridium sources. 

In radiotherapeutic use, solid radioiso- 
tope sources are often specified in terms of 
the equivalent mass of radium or "milli- 
grams radium equivalent." Experience has 
indicated that sufficient accuracy results 
for clinical purposes if one uses the concept 
of “milligrams radium equivalent” and the 
dose distribution tables for radium.! To 
determine the equivalent mass of radium, 
the preferred method is to compare the 
radioactive source against a radium source, 
using an ionization chamber in air and at a 
distance several times greater than the size 
of the source and the detector. Alter- 
natively, the result of such a measurement 
can be used to specify the source strength 
in r.m.Zhr.-! or mc. These methods are in 
fact very similar, although in the last case 


* 


care must be taken to specify the exposure 
rate constant. E d | 


Sos 


METHOD 


The use of an in air calibration with an ..—— 
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ionization chamber. to measure all radio- ` 


active sources in every;shipment is incon- 
venient and leads to high personnel ex- 
posures. Therefore, our technique to rou- 
tinely assay iridium and other brachyther- 
apy sources utilizes a commercially avail- 
able radioisotope calibrator. The isotope 
calibrator is a well-type ionization chamber 
designed to accommodate a large syringe 
filled with radioactive material. To cali 
brate the therapeutic solid radioisotope 
sources, special source-holders were fabri- 
cated to fit into the 19.5 cm. deep by 4.5 
cm. wide plastic syringe holder. These are 
shown in Figure r. The holder for sniall 
loose sources (e.g, radon seeds, ‘radium 
tubes) consists of a single polyethi lee 
tube suspended from a perspex cap so that 
the source is in the center of the chamber. 
The holder for the linear sources such as 
iridium wire or tubing containing iridium 
seeds consists of a looped tube in the mid- 
dle of the chamber, also suspended from a 
perspex cap. Our iridium sources are 2.4 
mm. long, 0.§ 
ranged in a plastic tube with 10 mm. dis- 
tance from center to center. The seeds con- 


sist—according to the manufacturer—of a- 


o.1 mm. diameter iridium core encapsu- 
lated in stainless steel. 

The influence of the loop geometry on 
the measurement with the isotope cali- 
brator was investigated by comparing the 
reading of a strand of 12 iridium sources in 
the loop with the sum of the readings from 
the same seeds measured one by one in the 
holder for small sources. The 2 values did 


* From the Department of Radiation Therapy, Harvard Medical School, Boston, Massachusetts. 
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mm. diameter seeds, ar- 





Tite. 1. Source holders with iridium ribbon (/ef?) and 
“> radium tube (right) in place, for use with well-type 
' 4, Jonization chamber. 


not show any measureable difference. The 
same result was found when all 12 sources 
were put in the holder for small sources and 
measured at one time. Consequently, our 
ionization. chamber. isotope calibrator is 
insensitive to source geometry over a wide 
range. 

Before each measurement, the long-term 
constancy of the isotope calibrator is as- 
sured by adjusting the sensitivity poten- 
tiometer to give a predetermined value 
when measuring a standard radium source. 
This value represents the calibration of the 
isotope calibrator in "milligrams radium 
equivalent" for iridium. It was determined 
in the following manner. A 5 mg. radium 
source, the activity determined by NBS, 
was placed at 1 m. distance from an EG&G 
Model 8004 ionization chamber. The cham- 
ber of this instrument is approximately 
cylindrical with a diameter of 10.5 cm. and 
1 height of 19.0 cm. Employing an identical 
set-up, the radium source was replaced 
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termined from the ratio of the instrument 
readings for the 2 sources. The same iridium 
strand and the same radium source were 
then measured in the isotope calibrator. 
Using the result from the previous meas. 
urement, the sensitivitv potentiometer of 
the calibrator was now adjusted to directly 
indicate the equivalent mass of radium. 

Since there are differences in photon 
spectra from the 2 sources, the properties 
of the ionization chamber used for the com. 
parison in air are crucial for this procedure. 
The energy dependence of the EG&G 
ionization chamber is small, stated bv the 
manufacturer to be less than 10 per cent 
between 10 kev. and 19 mev. Experiment. 
ally, it was confirmed that the measure- 
ments were performed under "electron 
equilibrium" conditions. 


CONCLUSION 


There are several advantages in using 
an isotope calibrator for the calibration of 
brachytherapy sources, 

The cost of the instrument is low, and an 
isotope calibrator is often available for 
nuclear medicine. Since the procedure is 
fast and can be performed with simple 
shielding arrangements, the personnel ex- 
posure is small. After the initial set-up and 
calibration, the measurements can be 
easily performed with high reproducibility. 

As shown by our experience, this quick 
and simple method of checking the strength 
of radioactive sources can eliminate one 
very serious source of error in brachyther- 
apy, namely inaccuracy of the data pro- 
vided by the manufacturer. 


Bengt E. Bjárngard, D.Sc. 
Department of Radiation Therapy 
Harvard Medical School 

so Binney Street 

Boston, Massachusetts 02115 
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COMPUTERIZED RADIATION TREATMENT | A 
PLANNING WITH ULTRASOUND* , 


By DONN J. BRASCHO, M.D. 


BIRMINGHAM, ALABAMA eo E 


OMPUTERS have assumed a very im- 

portant role in radiation treatment 
planning. Small digital computers are now 
commercially available at a cost which 
makes their utilization feasible for most 
modern radiation therapy departments. 
With computers programmed for radiation 
planning, optimized treatment plans can be 
developed in a fraction of the time required 
by manual techniques. The computer 
visual display allows detailed analysis of 
the radiation distribution throughout the 
treatment volume and facilitates the de- 
velopment of more effective treatment 
plans. The speed and accuracy of the op- 
eration, the ease with which the treatment 
plan is obtained, and the rapid replanning 
capability of the computerized. planning 
svstem make it a very valuable radio- 
therapy device. 

'The high degree of accuracy potentially 
obtainable with computerized treatment 
planning requires that the anatomic in- 
formation placed into the system be pre- 
cise. Unfortunately, techniques for ac- 
quisition of data relating to the patient's 
anatomy and tumor location have lagged 
behind the progress made in methods of 
calculating dose distribution. Current 
methods for obtaining patient contours are 
not only time consuming, but relatively in- 
accurate. Tumor localization, particularly 
in the abdomen, pelvis, and retroperi- 
toneum is a potential source of error in 
treatment planning because of a lack of 
radiographic contrast between most ma- 
lignancies and normal soft tissues. In 
many situations, estimates must be made 
on the location and extent of the tumor. 
Unless these potential sources of error in 
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treatment planning can be corrected, the 


high degree of accuracy obtainable. with 


computers in the plotting of isodose pat- 
terns throughout the:treatment volume 


is not likely to reduce thé over-all error in- 
treatment planning to a level which will * 


significantly influence results. : 

In an effort to improve the accuracy of 
radiation therapy planning, a system has 
been developed which permits the input 
of informations generated by ultrasonic 
laminagraphy into a digital computer. 
Patient contour, location of solid tumors, 
location of normal organs, and internal 
heterogeneities can be determined by B- 
mode ultrasound scanning, and the in- 
formation entered directly into the com- 
puterized radiation treatment planning 


routine. This unique system of. refined, 


treatment planning will be described in. . 


this paper. 


BACKGROUND ^ 

Compound B-mode ultrasound scanning 
is a relatively new technique of studying 
cross-sectional human anatomy. In this 
examination, sound waves are utilized to 
provide echo information about structures 
beneath the body surface. À beam of 
high frequency sound energy is directed 
into the body, and echoes produced at 
interfaces between different tissues along 
its path and reflected back to the body 
surface are recorded and displayed. Prob- 
ablv the primary advantage of ultrasonic 


scanning is the ability to distinguish inter- 


faces between objects of similar density 
better than roentgenographic techniques. 
This feature is particularly important in 
evaluating structures in the abdomen, 


* Presented at the Fifty-fifth Annual Meeting of the American Radium Society, Colorado Springs, Colorado, April 22-26, 1973. 
From the Department of Radiation Oncology, University of Alabama School of Medicine, Birmingham, Alabama. 
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retréperitoneum, and. pelvi IS. 


ments are usually indistin nguis 
standard roentgenographv, diffe 
acoustical 


sheble bv 
erences in 
DN; allow their def- 
inition by ultrasound scanning techniques. 
Ultrasound in m; any ways approaches the 
ideal di ignostic device. It is noninvasiv 8, 
nontraumatic, and at a diagnostic energy 
range level.is not injurious to human tis- 
sues. AH of these features make ultrasound 
scanning: a very practical method of ac- 
quiring. informati ion critical to accurate 
radiation treatment. planning, 

B-mode ultrasound scanning equipment 
has been utili zed to assist in planning ra- 
diation therapy for 4 years in the Depart- 
ment of Radiation Oncology of tke Uni. 
versitv of Alabama Medical C enter in 
Birmingham. More than 400 scans have 
been obtained on 300 patients with known 
malignancy. These experiences have in. 
dicated the value of this method of ex. 
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amination in routine radiation treatm 
planning and in the management of | 
tients with malignancy.’ 

The simplest information to acquire 
D-mode sonography is an accurate conte 
of the patient in the area of treatment. 
single sweep of the transducer over t 
plane of interest at low gain setting w 
give an outline of the body surface. K 
cording contour in transverse and sagit: 
planes is possible in any area of the boc 
This facilitates 3 dimensional treatme 
planning (Fig. 1, 4-C). Full perimet 
contours of the thorax can be obtained | 
planning chest irradiation even thou: 
lung lesions cannot be evaluated bv ultr 
sound scanning because of lack of tran 
mission of sound waves through air. Che 
wall contour and thickness determinati 
is very valuable in planning electron bea 
therapy for patients with breast canc 
(Fig. 2). 

Using 


abdominal ultrasound scannit 
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Fre. 1. Three-dimensional treatment planning 
with ultrasound in a patient with thyroid 
malignancy extending into the superior medi- 
astinum. (7) Transverse contour over upper 
neck. Note asymmetry due to surgery (scale 
factor 2 cm., /division). (B) Transverse con- 
tour over superi or mediastinum near lower 
margin of radiation field (scale factor 4 cm. 
division). Lateral margins of field are marke: 1 
by hfting scanning transducer. (C) Sagittal 
midline contour from chin to sternum. Level 
of transverse contours are marked (A and B). 
Lower limit of field is recorded. Distance be- 
tween electronic calibrations is 1 em. 
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Vic. 2. Ultrasound determination of chest wall thick- 
ness for planning electron. beam therapy post- 
mastectomy. Upper arrow-skin surface; lower 
arrow-pleural surface. Dots indicate 1 cm. dis- 
tance. 


techniques, it is possible to record simul- 
taneously the contour of the patient and 
the location and depth of tumors and nor- 
mal structures beneath the skin surface. 
This information is critical to precision 
radiation therapy planning, and can be 
obtained quite easily. The standard two- 
dimensional displav of the B-mode ultra- 
sound scan is similar to cross-sectional dis- 
play of x-ray tomography. This informa- 
tion is in the proper visual display tor 
therapy planning. No correction for dis- 
tortion or magnification is necessary. Elec- 





Vic. 3. Transverse B-mode ultrasound scan at level 
of kidneys in a patient with Hodgkin’s disease. 


This two-dimensional display demonstrates the 
contour of the patient, the location of the kidneys 
(RK and LK) and spine (5), and the outline of 
the massively enlarged retroperitoneal lymph 
nodes (L N) 


Computerized Radiation Treatment Planning with Ultrasound 
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Vic. 4. Port set-up with ultrasound. Patient with 
pelvic’ and periaortic lymph node enlarger ent 


from metastatic carcinoma of the PGE ix. 
(4) ‘Transverse scan over false pelvis shawe-en- 
larged iliac and periaortic lymphonedes... Pi indi- 
cates the lateral margin of the field, setup bysphys- 
ical examination. Note that the lateral extent of 
the disease is not included in the port Pris cor- 
rected port margin determined “Hy. ultrasound 
scanning. (B) Sagittal midline scan &hows massive 
lymphadenopathy. Pi is upper margin of the held 
determined by palpation. The upper extent of the 
disease has been underestimated. P» is the ad- 
justed margin after ultrasound examination. 
(M L=midline; U= umbilicus; 4 aorta.) 


tronic calibrations are part of the display 
and allow for accurate mensuration {Fig. 
3) | 

The ultrasound study has been used in 
addition to standard methods to appraise 
the limits of abdominal and retroperitoneal 
rumors. The scan assists in accurate place- 
ment of treatment ports on the body sur- 
face, The margins of the treatment field 
can be checked with the ultrasound scanner 


£ QUE 
: 


to determine if the entire tumor is encom- 
passed in the radiation field (Fig. 4, 4 
and B), Ss 

.., In addition to assisting in initial treat. 
ment planning, ultrasoufid scanning tech- 
niques are very effective in record:ng the 
response of deep tumors under therapy. 
Serial scans are performed at appropriate 

4; ‘intervals during the treatment program 


. and compared to the initial pretherapy 
;^scan. Monitoring in this manner allows 
modification of trea£ment plans and a djust- 
ment of port stze under direct vision in 
cases of radiosensitive tumors, such as 
lymphoma. — 

As a result of this favorable experience 
with ultrasonography in daily treatment 
planning, it became apparent that this 

technique would be an ideal method for 
generating anatomic information for com. 
puterized treatment planning. "Therefore, 


* 


a project was initiated to interface the 


b- 
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ultrasound scanner with a computer sys- 
tem designed for radiation treatment 
planning. 


Major prerequisites of the ultrasound- 
computer system are: (1) the ultrasound 
information can be directly incorporated 
into the computer display without dis- 
tortion or loss of detail; (2) the physician 
has full control of pattern recognition and 
data aequisition; (3) the system 1$ easy 
to operate; (4) standard scanning equip- 
ment can be utilized with a commercially 
available computer system; (5) both hard- 
ware components still have stand.alone 
capabilities for routine utilization; and (6) 
the ultrasound component is an option that 
can be added to existing com puter systems 
or acquired at a later time by computer 
purchasers. The system to be described 
meets these requirements. 
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Vic. 5. Schematics of computer-ultrasound svstem. Three-channel analog switches are inserted in the signal 
lines going to the 61 I storage oscilloscope, so that the scope can be used alternately by the PC.12 and the 
ultrasound scanner. This allows the ultrasound data to be written in storage mode on the 611 scope for 
analysis by the PC.12. A ight pen is used zo trace the patient contour and the location of significant 


internal structures on the 611 scope. 
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Computer. The digital computer used in 
this system is the PC-1200 Central Process- 
ing Unit.* This is a 12-bit 4096 word gen- 
eral purpose computer which has been 
programmed specifically tor utilization in 
radiation therapy planning. Optimal com- 
puter performance is achieved through a 
matched hardware/software system  as- 
sembled from complementary hardware 
components and application software. 

Routine I/O in the PC-12 system is 
achieved through a wide variety of devices 
including an operator keyboard, reel to 
reel magnetic tapes, discs, positional trans- 
ducers, teletype, storage display unit, line 
printer, and an X, Y, incremental plotter. 
1/O transfers feature both deferred and 1n- 
direct addressing modes for convenient 
and flexible structuring of I/O routines. 

The PC uses an I/O bus design that per- 
mits interfacing to a wide variety of pe- 
ripherals. Several spare 1/O bus slots are 
available in the mainframe to allow the 
addition of complex interface equipment 
without requiring an expansion chassis. 
The 4 K minimum configuration system is 
totally adequate to support the ultrasound 
option. 

Ultrasound Scanner. A commercial diag- 
nostic ultrasound systemt was used for 
this project. It features modular elec- 
tronics and a versatile mechanical scanner. 
The scanner assembly consists of a scanner 
arm, horizontal support column, vertical 
support column and mobile base. A trans- 
ducer holder is provided at the end of the 
scanner arm that allows transducers of 
different frequencies to be interchanged. 
The scanner arm can cover any portion of 
the examining table in any selected sec- 
tion, either transversely or sagittally. The 
computation of transducer position and 
angle is performed electronically. All posi- 
tion computing devices are fully enclosed 
in the scanner arm. System power supplies 
and 2 modular instrument bins are mounted 


* Artronix Incorporated, St. Louis, Mo. 
1 Sonograf T.M., Unirad Corporation, Denver, Colorado. 
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in a console. This console also contains a 
storage i stor 
oscilloscope for image display. A closed 
housing Polaroid Camera System is utilized 


to record the image created by ultrasound: 


scanning. * 
Interface. Thé interface is used in con- 


junction withthe PC-12 computer and the | 


611 storage display unit to enable the user 
to acquire images from the ultrasonic 


and a nonstorage photographic -~ 


E" 


ES 


scanner, store these images on LINCtape, =.. 


and recall them for outlining contours and 
structures of jaterést. Thesnterface allows 
graphic information generated by the 
scanner to be displayed on the computer 
oscilloscope. The passing of detailed and 
undistorted information from the scanner 
to the computer is merely a matter of es- 
tablishing component compatibility and 
proper scaling. 

Three-channel analog switches are in- 
serted in the signal lines going to the 611 
storage oscilloscope so that the scope can 
be used alternately by the PC-12 and the 
scanner electronics. This allows -the 


laminagraphy data to be written in storage .. 


mode on the 611 scope for analysis by the 
PC-12. A light pen is used to trace thg- 
patient contour and the location of sig’ 
nificant internal structures on the 611 
scope (Fig. 5). 

All electronics of the interface are en- 


closed in a chassis normally used as a- 


stand for the 611 storage display unit. 
The light pen connects to the front of the 
interface chassis. A special face plate is 
used on the 611 storage display unit. This 
plate is of laminated glass construction. It 
provides electrostatic shielding and facili- 
tates optimum image transter from the 
screen of the 611 display. 

The addition of an ultrasound option to 
the PC svstem does not require mainframe 
changes. The interface connects to the 
computer by an added parallel register 
interface card. This card can be located in 
any of several available slots in the I/O 
bus. The interface is then connected to the 
computer keyboard and display unit, and 
to the X, Y, and Z signal lines from the 





TEC seanner. Both connection and 
. calibration ofthe systent are easily accom- 
E plished i in the field. No adjustments of con- 
‘Pols is necessary in normal operation. 

- Álthough the present system was de- 
veloped with a specific: commercial scan- 
ning dewice, the interface can be made 
compatible with other ultrasound units, 

3 Since the interface i Is completely adjustable 

within a wide toleránce > of inptits, the only 

‘requirement necessary is a parallel connec. 

tion to the input Gf the ultrasound « displav 

unit and subsequent calibration of rur In- 
terface. 








SOFTWARE 


The program for the ultrasound option 
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IS Very simple to use and rec quires no spe- 
cial experience or training in computer 
operation. There are a variety of message 
or option displays which lead the user 
through the program. During the patient 
scan, the user operates the ultrasound 
scanner and retains direct control over the 
data acquisition (Fig. 6). In this phase, the 
interface merely allows the informacion 
recorded on the ultrasound di: splav unit to 
be simultaneously. di splaved on the com. 
puter oscilloscope. When the phvsician 
has determined that a satisfactory scan 
has been generated, he types à completion 
code on the computer kevboard to store 
the scan. Up to 8 scans can be stored on 
each patient. 





Fic. 6. Ultrasound scanning procedure. À tr ansverse abdominal scan js being obtained in a patient with 


retroperitoneal Jy ymphadenopath y due to Hodgkin's 


e 


disease. The image is displayed simultaneously on 


the storage oscilloscopes of the ultrasound scanner and the computer, The image includes the body con. 


tour at the level of the scan, the renal outli ines, the 


location and size of the enlarged lymph nodes, and 


the loc: (tion. of the vertebral (column. The scan image is stored on tape for later recall for therapy planning, 


wt 
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Since the graphic information stored on 
magnetic tape or disc is merely a copy of 
the information stored on the ultrasound 
display unit, it is meaningless to the com- 
puter. In order to define areas of interest, 
the physician utilizes a light pen to out- 
line the patient contour and internal struc- 
tures recognizable on the scan (Fig. 7). 
Under computer control, the 611 scope 
displays a small square. The same signal 
sets a flip-flop. If the light pen detects the 
square, m Hip-Hop is reset. T the light pen 
does not detect the square, the program 
moves the center of the square until the 
flip-flop is reset. As the pen is moved over 
the screen, the square follows, and minute 
current pulses are stored on the surfaces of 
the screen. The spacing between the 
pulses can be selected. Contour tracing 1s 
usually done with a spacing of 15 to 20 
mm., while smaller internal structures are 
outlined with 5 to ro mm. intervals be- 
tween points. The light pen interface uses 
the storage mode on the 611 which permits 

the light pen tracing to be displayed simul- 
taneouslv with the ultrasound image. This 
allows the user to verify 
the trace. 

An interrogation beam is used to scan 
the surface of the 611 storage screen. The 
position of this beam is known by the posi- 


the accuracy of 





Eig, The image stored on 


. Light pen operation. 
tape is recalled and the structures of interest for 


therapy planning are traced with a hight pen. A 
dot outline of the contour and inte E structures 
is produced and stored on the beam an d contour 
tape of the computer system. 








Fic. 8. Computer display of completed patient infor- 


mation. Recail of the stored information reveals 
the patient contour, the kidnéys, and a large mass 
in a patient with lymphoma. The 2 dots above the 
outline mark the edge of the radiation fields on the 
skin surface. 


tion signals applied to the beam. Minute 
current pulses in the storage surface cir- 
cuit corresponding to areas which have 
been outlined with the light pen can be de- 
tected by this interrogating beam. In op- 
eration, the interrogation beam. is, posi- 
tioned and intensified in the nepal man- 
ner. The intensification sets *à^«lp-flbp; 
and if there is any current puls C et 
the beam has hit a stored area, the flip- 
Hop is reset. The flip-flop output 1s used to 
transfer the status of the interrogated 
areas into memory or tape mapped for 
storage of this one bit "cid (stored 
spot or not stored spot). 

The stored information can then be re- 
viewed bv display on the 611 screen. If 
necessary, modifications can be made to 

reate a ee outline of the cross-sec- 
ae anatomy at the level of ‘the scan 
(Fig. 8). | 

A life-size plot of the contour and in- 
ternal outlines can be produced in seconds 
bv simple kevboard control. A nother op- 
tion allows the information to be per- 
manently stored on the beam and contour 
tape. Once stored on this tape, the informa- 
tion can be recalled at any time for routine 
treatment planning utilizing the standard 
external beam therapy planning program. 
The information is handled’ just as it 
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lig. 9. Completed therapy plans from information 
generated by ultrasound scanning. (4) Ultra. 
sound scan showing location of pancreatic tumor, 
^spine, kidneys, and port margin. (B) Computer 
plotted therapy plan. 


The light pen tracing procedure allows 
complete control of the generation of input 
information to the physician. This requires 
pattern recognition, which is developed 
through experience in ultrasound scanning. 
The entire data acquisition operation 
takes only a few minutes, depending pri- 
marily on the time necessary to obtain a 
satisfactory ultrasound scan. There is no 
patient discomfort associated with the 
procedure, and the entire operation is done 
in the therapy planning room, which also 
houses the computers; The patient can be 
removed from the therapy planning area 
as soon as the ultrasound scans are stored 
on tape. The light pen tracing and the 
therapy planning routine can be done at 
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the convenience of the physician a 
dosimetrist. 


EVALUATION 


Computerized radiation therapy pla 
ning systems have previously been justifi 
by analyzing the accuracy and usefulne 
of this method of therapy planning coi 
pared with manual techniques? Simi 
criteria would apply to evaluation of t 
ultrasound-computer system. Since t 
actual data manipulation and graphic ox 
put of the computer system have not be 
modified, only the accuracy and usefulne 
of the data input method need be co 
sidered. 

Ultrasound B-mode compound sca 
ning has been proven to be an accura 
method of determining contours. Brow 
et al” compared contours of dry skul 
made by ultrasound with those made I 
shaping of lead wire and transfer to gra 
paper. The ultrasound generated contou 
were more accurate. We have used a Ranc 
phantom as a model to produce contou 
with the ultrasound-computer system. Tl 
computer-plotted life size contours hav 
consistently shown an error of less than 
per cent. In actual treatment plannin, 
the anteroposterior and transverse dian 
eters of the patient are recorded by usin 
calipers and the final plotted diameter 
checked with these measurements. An 
discrepancies are generally due to the ir 
accuracy of the mechanical calipers. Ou 
experiences have indicated not only tha 
ultrasound scanning is an accurate metho. 
of determining contour, but also that con 
tours can be obtained more quickly an 
easily than bv other methods. 

Contour determination alone would jus 
tify the use of ultrasound in computerizec 
therapy planning. However, a major bonu 
is the added information ultrasound scan 
ning provides regarding the location o 
normal structures, particularly the kidney: 
and spinal column, and the location o 
tumors deep in the abdomen or retro. 
peritoneum. There is no other method ir 
medicine today which can so easily and ac- 
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curately display for 
portant information. This is accomplished 
with no undesirable effects on the patient. 
The usefulness of the n m 
puter svstem has been proven through 
actual experience. The prototvpe system 
has been utilized routinely since January 
1973 in an active therapy department. 
Ultrasound has become the standard 
method of providing input into the com- 
puter system in our department. 


DETERMINATION OF INHOMOGENEITY 


Tissue inhomogeneity is a major problem 
in the generation of accurate radiation 
therapy plans. Computer programs have 
now been developed which permit allow- 
ances to be made for bone and air-contain- 
ing structures within the treatment area. 
However, the location of these tissues of 
different radiation absorption characteris- 
tics remains difficult with standard diag- 
nostic techniques. Compound ultrasound 


scanning provides anatomic information 
these corrections to be en- 


which allows 





Vic. g. (C) Ultrasound scan showing location 
of metastatic lymph nodes from cancer of 
cervix in right pelvis. (D) Computer 
plotted therapy plan. (E) ae 
plotted therapy plan in patient with large 
retroperitoneal mass due to malignant 
lymphoma (same case as Figure 8). 


the clinician this im- 
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tered into the therapy plan. Strong ec 
are produced over bones. The vertebr al. 
ps can be outlined in. transverse and: 


sagittal planes. The iliac.bones can ‘be dem- s 


onstrated on scans over the pelvis. Chest .- 
wall thickness and the Be of mediis 
astinal structures can be dis] xay ed. . Al n 
containing structures can be recognized by 

the lack of transmission af: sound Waves. 

This anatomic infor mation can be obt: aiged 
with routine echo scanning techniques. fn- 
corporation of this information into the. 
treatment planning routine improves the 
accuracy of the generated plans 


SIGNIFICANCE 


Mathematical models have been devel- 
oped to evaluate the response of a tumor to 
radiation. Attempts have been made to 
calculate the probability of cure of a tumor 
as a function of radiation dose. By using 
these models, it has been shown that the 
probability of cure of the tumor is stronglv 
dependent on the radiation dose. This in- 
dicates that small variations in the radia- 
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tiom dose have considerable influence on 
-the probability of cure. For exam ple, if a 
: given daily dose gives a probability for cure 


- Gf 8o per cent andthe radiation dose frac. 


"tion is reduced by 10 per cent, it has been 
. predicted that the proba bility of cure de- 
creases from’ 80 per cent to 26 per cent. 

Even slight errors in beam alignment or 
dose calculation could therefore account 
for failure of treatment, Furthermore, in 
 most.clinical. situations, the dose received 
 by-opatiénts Tun ergo ng curative radiation 
‘therap¥ is very close to the tolerance dose 
tor healthy tissue. The dose differential be- 
tween the development of tomplications 
and normal recovery is very small, 

Since both the probability of local con- 
trol of tumor and the development of com- 
plications are strongly dependent on radia- 
tion dose, accurate dosimetry calculations 
and subsequent delivery of a known dose 
distribution is critical to good results. 
Optimal treatment planning is necessary to 
permit. maximum cure rates as well as 
minimal complication rates. This requires 
that the skill and clinical judgment of 
the therapist be augmented bv accurate 
and-complete calculation of radiation dose 
distribution tezthe tissues. Computerized 
dose ‘distribution calculations will lessen 
the chancé;of numerical error and the 
chance of missing a portion of the -umor 
volume duejto misalignment of the radia. 
tion beam if accurate input information 
regarding patient contour and localization 
of tumor volumes and normal organ struc- 
tures is available. The system deszribed 
in this paper has the potential to in prove 
the accuracy of dosimetry to a level which 
will favorably influence both cure rates and 
complication rates for patients undergoing 
radiation therapy. 


FUTURE PROSPECTS 


Diagnostic ultrasound is rapidly taking 
its place with Radiology and Nuclear 
Medicine as a valuable dia gnostic modality. 
The 3 types of examinations ofter com. 
plement each other, and in some cases ul- 
trasound scanning will provide information 


. Brascho 


January, 1974 


not obtainable by the other methods. Ultra- 
sound examination has already been ac- 
cepted as an important clinical method in 
the fields of cardiology, obstetrics, neurol- 
ogy, and ophthalmology. Because of the 
increased interest in this relatively new 
diagnostic modality, many hospitals are 
obtaining ultrasound equipment. Often 
this equipment is placed in the Radiology 
Department. The availability of this equip- 
ment will make it possible for more radiol- 
ogists to become familar with the features 
of ultrasound which make it ideal for radia- 
tion therapy planning. It is inevitable 
that diagnostic ultrasound examination 
will become a standard method of obtaining 
information for radiation th erapy planning. 
In larger therapy departments, ultrasound 
equipment will be utilized routinely in 
association. with computers for therapy 
planning. 

A number of investigations are now un- 
derway to determine the feasibility of us- 
ing protons and other heavy charged par- 
ticles in clinical radiotherapy. The dose 
localizing characteristics of these radiation 
beams are attractive to the radiotherapist. 
Sharp beam definition and the Bragg- 
peak phenomena will allow delivery of high 
doses of radiation energy to a specific area 
more precisely. These characteristics will 
place even greater emphasis on the need for 
accurate location of tumors and normal 
structures. Diagnostic ultrasound scan- 
ning will greatly assist in the use of these 
treatment facilities. The use of ultrasound 
scanning with direct input into the com. 
puter system controlling the supercon- 
ducting generator should become an in. 
tegral part of the radiation delivery svstem 
and facilitate precision radiation therapy. 


SUMMARY 


In an effort to improve the accurac NC UL 
radiation. therapy. planning, a svstem of 
computerized radiation treatment plan- 
ning utilizing ultrasonic laminagraphy as a 
direct source of anatomic information has 
been developed. 

With this unique system the location of 
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deep tumors, normal anatomic struc tures, 
internal heterogeneities and patient con- 
tour are determined by B-mode ultra- 
sound scanning. 

Utilization of this refined method of data 
acquisition provides precise anatomic in- 
formation rapidly and easily. The direct 
input of this information into the digital 
computer system facilitates the g generation 
of optimized treatment plans. 

Department of Radiation Oncology 
University of Alabama 


School of Medicine 
Birmingham, Alabama 35233 
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FIETY-SIXTH ANNUAL MEETING OF THE | 
AMERICAN RADIUM SOCIETY 


Maui no ka oui! —Maui ts the best! 


HE beautiful Maui Surf Hotel on the 
Island of Maui in our Fiftieth State, 
Hawaii, is the site of the Fifty-sixth Annual 
Meeting of the American Radium Society 
to be held April 21 through April 25, 1974. 
'This meeting site is exceptional in many 
respects. Maui, of all the islands, excels in 
scenic attraction, the climate is near per- 
fect, the hotel is situated on the Kaanapali 
beach near the old whaling village of 
Lahaina. Beautiful golf courses overlooking 
the Pacific Ocean are adjacent to the hotel 
and are available to our registrants, as are 
tennis courts and the long, beautiful, un- 
congested beach. Regardless of location, 
every room in this new hotel has a view of 
the Pacific from individual lanai balconies. 
Social and recreational facilities are so 
ideally located as to make a car rental un- 
necessary. 

The scientific program in preparation 
will appear in a later issue. Dr. Klaas 
Breur, Professor of Radiation Therapy, 
University of Amsterdam, Netherlands, 
will be our distinguished Guest Lecturer. 
The traditional Janeway Lecture will be 
delivered by Dr. Milford D. Schulz, Massa- 
chusetts General Hospital, Boston, Massa- 
chusetts. The award winning paper by a 
resident trainee will also be a featured 
lecture. There will be business breakfast 
meetings for the members on Tuesday and 
Wednesday. The scientific program will 
transpire during the mornings, Monday 
through Thursday with the afternoons free 
for rest, recreation and communication. 

A comprehensive social program is now 
being formulated by Dr. Carl Boyer of 
Kailua and his local arrangements com- 


mittee, assisted by Lee Kirkland of the 
Group Travel Services, Inc. Arriving guests 
will be welcomedas Malihinis (newcomers) | 
on Sunday evening at a Patio-Pool Recep- 
tion sponsored by Atomic Energy of Can- 
ada, Ltd. Monday night there will be a 
Luau on the hotel lawn adjacent to the 
beach. The following night, Tuesday, the 
traditional Radium Chemical Reception 
will be held, followed by the Annual Ban- 
quet which will feature excellent foods and 
wines, dancing and Polynesian entertain- 
ment. Black tie is discouraged; in fact, coat 
and tie will be optional for this and all 
social events in order to ecologically blend 
with the Hawaiian mood. The following 
evening, Wednesday, Varian Associates 
will host a reception,zwith the remainder 
of the evening left free, for individual dinner 
arrangements at any of the multitude of 
excellent restaurants in the Kaanapali 
Beach-Lahaina area. " 

The ladies’ social program 1s so interest- 
ing that it will unfortunately attract a few 
wayward meeting attendees from the sclen- 
tific sessions. An informal welcome break- 
fast will be held Monday morning to enable 
the ladies to meet one another as individ- 
uals rather than as marital appendages. At 
this breakfast, the basic and fine points of 
Polynesian cooking will be demonstrated 
as well. Tuesday morning there will be a 
steam engine train ride to Lahaina on the 
Lahaina, Kaanapali and Pacific Railroad 
(25 minutes away through the sugar cane 
fields along the seashore). The ladies will 
tour this historic old whaling village and 
undoubtedly shop. Wednesday morning 
there will be a tour by bus to the scenic Lao 


225 
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E gous with refreshments at this lush, 
tropicag Maui landmark. | 

ba UTR " > " n 
- Registration is open to all interested in 


attending. There is no fee for members or- 


pre-registerd residents in training. In order 
^to facilitate meeting registration, air and 
ground transportation, hotel accommoda- 
tions. and "social event enrollment, the 
. Society has engaged the experienced Lee 
"Kirkland, Group Travel: Services, Inc., 


to handle the ‘arrangements. While indi-: 


vidual arrangements may be made, we be- 
tieve that not only can the Lee kirkland 
group make the arrangements more easilv 
and with assurance: of confirmatior, but 
also more economically. This is possi le by 
combining the costs of transportation, 
hotels, social events and passing alonz sub- 
stantial savings to the registrants. Infor. 
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mation from the Group Travel Services, 
Inc., has been mailed to the membership. 
Those not in possession of this worthwhile 
travel plan may write Group Travel Ser- 
vices, Inc., American Radium Societv, 
Post Office Box 10401, Kansas City, Mis- 
souri 64111. 

Indications are that this meeting may 
very well be attended by more individuals 
than any prior American Radium Society 
Meeting in its history. Suflice to say, ad. 
vanced registration is recommended. 

We look forward to greeting you in 
Hawaii. 

Mahalo nut, 

Jerome M. Varera, M.D, 
President 

American Radium Society 
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RADIOLOGICAL PROTECTION (ICRP) 
The following are the officers and mem- 
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(Argentina); Dr. H. Jammet (France); Dr. 
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(U.S.S.R.); Dr. H. B. Newcombe (Can- 
ada); Dr. E. E. Pochin (Gt. Britain); Pro- 
fessor S. Takahashi (Japan); Professor 
A. C. Upton (U.S.A.); Dr. J. Vennart (Gt. 
Britain); Professor Sir Brian Windever 
(Gt. Britain). 

Professor K. Z. Morgan, (U.S.A.) and 
Dr. L. S. Taylor (U.S.A.) are Emeritus 
members. 

Dr. E. D. Sowby (Canada), is the Scien- 
tific Secretary. 

The Commission's Secretariat is at Clif 
ton Avenue, Sutton, Surrey SM2 sPU, 
England. 


FIRST ANNUAL FELSON 
LECTURE SERIES 

The First Annual Felson Lecture Series 
will be held March 9 and 10, 1974 at the 
University of Cincinnati Calles of Medi- 
cine with Dr. Harold G. Jacobson as Guest 
Lecturer. Dr. Jacobson is Professor and 
Chairman of the Department of Radiology 
at Albert Einstein College of Medicine, 
Montefiore Hospital and Medical Center. 
The University of Cincinnati series was 
formerly designated as the Freedman Lec- 
tures and has been renamed in honor of Dr. 
Benjamin Felson, who recently retired as 
Chairman of the Department of Radiology 
of University of Cincinnati. 

Arrangements for attending the lectures 
may be made by writing to Dr. Jerome F. 
Wiot, Chairman of Department of Radiol- 
ogy, University of Cincinnati Medical 


$5. 
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Center, Public de EUN. Office. Rm. | 
S-105, 234 Goodman Street, Cincinnati, 
Mods 229. 3 


NEWBORN RADIOLOGY SEMIN AR 


- The University of. Colérado. Schoot: of 
Medicine is pleased te:announce the Second 
od New MAE n Radiology Seminar to be 





pen um ol JU M: in Agen: Clo: 
rado. 

The Seminar covers all aspects of Neo- 
natal Radiology including the latest ad- 
vances in the field. 

The Course Director is Richard L. Wes- 
enberg, M.D., Pediatric Radiologist, Uni- 
versity of Colorado School of Medicine. 

The Guest Faculty includes: Virgil R. 
Condon, M.D., Salt Lake City, Utah; 
John L. Gani. M.D., Los Angeles, Cali- 
fornia; Victor G. Mikity , M.D., Los Ange- 
les, California; and Milton L W agner, 
M.D., Houston: Texas. 

Reservations and further information 
mav be obtained by writing to: The Office 
of Postgr aduate Medical Education, Uni- 
versity of Colorado School of Medicine, 
4200 East gth Avenue, Denver, Colorado | 
80220. TED i 


RADIOLOGY OF THE HEAD 
AND NECK ` 


Radiology of theiHead and Neck, a post- 
graduate course, will be given by the Col- 
lege of Physicians and Surgeons, Columbia 
University, under the direction of Guy D. 
Potter, M. p. on March 14-16, 1974. 

The program includes | radiologic diag- 
nosis of the ear, the paranas] SINUSES, 
salivary glands, mandible, larynx and 
trachea, with emphasis on tomography and 
special procedures. 

For information please contact Jose 
Ferrer, M.D., Associate Dean, 630 West 
168th Street, New York, New York 10032. 
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POSTGRADU AE COURSE ON RADIOLOGY 





OF THE GASTROINTESTINAL TRACT 


This: course, sponsored by the Depart- 
ment of Radwlogy, College of Physicians 
we lc i Columbia University will be 
hef” 2-25,1974. > 

A sv stematic review of gastrointestinal 
radiologv plus the latest in new tech uniques 
and conc epts will be given. 

The Guest Faculty includes Doctors 
Stanley Baum, Scott Boley, Thomas Bene- 
ventano, ÁFHiat Clemett, Sidney Cohen, 
Joseph F érrucci, ‘Richard Marshak, Morton 





Mevers, Hiromi “Shinya, and "Bernand 
Wolf. 
The faculty from Columbia University 


includes Doctors David Baker, Walter 
Berdon, William Campbell, William Casa- 
rella, Shelby Galloway, Nathan Lane, 
John Nosher, Ralph Séhlacwer: Philip 
Sorabella, and William Seaman. 

For further information please contact 
Dr. Jose M. Ferrer, rene Dean for 
Post-Graduate Education, 630 West 168th 
Street, New York, New York 10032. 


POSTGRADUATE COURSE IN 
ABDOMINAL RADIOLOGY 

A Postgraduate Course in Abdominal 
Radiology, held under the 
Massachusetts General Hospital and Har- 

vard Medical School, will given at the 
Coplev Plaza Hotel, Boston, Massachu- 
setts on May 1-4, 1974, under the direction 
of Joseph T. Ferrucci, Jr., M.D., and Rich. 
ard C. Pfister, M.D. 

For further information and application 
please write to Associate Dean, Depart- 
ment of Continuing Education, Harvard 
Medical School, 25 Shattuck SER Bos. 
ton, Massac kasai O2I1g. 


THE TEMPORAL. ‘BONE. 


The gth two day Symposium on Polv- 
tomography of the Temporal Bone will be 
given under the auspices of The Wright 
Institute of Otology at Community Hos. 
pital, Indianapolis, Indiana on May 4 and 


5, 1974. 
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Subjects covered are: 
the Temporal Bone" and ‘ 
Polytomography of the Temporal Bone" 
with demonstrations of normal tomograms. 
Pathological conditions revealed by poly- 
tomography , such as cholesteatoma, ossic- 
ular chain problems, otosclerosis, fractures, 
foreign bodies, tumors, and congenital 
anomalies will be shown on original tomo- 
grams and the clinical applications. dis- 
cussed. 

The number 
19. 

Inquiries should be directed to: 
Wrght Institute of Otologv, Inc., Com. 
munity Hospital of Indianapolis, Inc., 1500 
North T Avenue, Indianapolis, Jadi 
ana 40219. 


of registrants is limited to 


NEURORADIOLOGY 

This postgraduate course in neuroradiol- 
ogy, organized bv the Department of Ra- 
diology of the Albert Tai College of 
Medicine and its affiliated Hospitals, will 
be held in its entirety at the Waldorf As- 
toria Hotel, New York, May 13-17, 1974. 

The course is intended. for radiologists, 
neurologists, and neurosurgeons, and wi il 
be a comprehensive review of the present 
day concepts of diagnostic vie ologv. 
Attention will also be directed towards the 
practical aspects of specialized diagnostic 
procedures. Film interpretation panels will 
emphasize the approach towards di làgnostic 
e 

The Program Chairman is Milton E kin, 


M.D., Professor and Chairman, Dur 
ment e Radi ologv, Albert Eee in College 
of Medicine, and ov Program Co-Chair- 


es D., 


man iS Dea s gc ves is 


UH» 


cine dnce poene aa “Medical 
Center). 

The Guest Faculty includes: James 
W. D. Bull, M.D., Yun SCUSA M.D., 
E. Leon Mie M. D., Krichef, 
M.D., Harold O. Peterson: M.D., D. Car 
don Potts, M.D., Arthur E. Rosenbaum, 
M.D., Roy 


D. Stand » M.D., Juan M. 


“Basic Anatom v of 
‘Technique of 


The 
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Taveras, M.D., Sigurd Wende, M.D., 
Bernard S. Wolf, M.D., Samuel M. Wol- 
pert, M.D., and Ernest H. Wood, M.D., in 
addition to the Local Facultv. 

For further information, applications 
and registration please write to: Mannie M. 
Schechter, M.D., Radiology Department, 
Albert Einstein College of Medicine, Bronx, 


La 


New York 10461. 





AMERICAN RADIUM SOCIETY RESIDENT/ 
FELLOW ESSAY AWARD 

The American Radium Society an- 
nounces its Fourth Annual Resident Essay 
Award Contest. The award consists of a 
Certificate of Award, plus travel for resi- 
dent and spouse (economy class) and a $50 
per diem for the duration of the Annual 
Meeting in Maui, Hawaii, April. 21-25, 
1974. 

The original manuscript and four (4) 
copies of the paper, with all illustrations, 
photographs and charts, including a 200 
word abstract, should be sent to the Chair- 
man of the Resident Essay Committee: 
Elliot W. Strong, M.D., Memorial Sloan- 
Kettering Cancer Center, 1275 York Ave- 
nue, New York, New York 10021. 





SIXTH SEMI-ANNUAL COURSE 
ON LASER SAFETY 

The Medical Laser Laboratory and the 
Office of Continuing Medical. Education 
(CONMED) of the University of Cincin- 
nati, Ohio, announce the Sixth Semi- 
Annual “Short Course on Laser Safety,” to 
be held March 18-22, 1974. 

This course is vitally needed today by 
those using lasers in the military, scientific, 
industrial, governmental, and medical 
fields. 

The Course Director is R. James Rock- 
well, Jr. 

For further information, please contact 
Laser Safety Course, CONMED, 114 Med- 
ical College, Cincinnati, Ohio 45229. 


AMERICAN ASSOCIATION OF PHYSICISTS 
IN MEDICINE (AAPM) 

The American Association of Physicists 

in Medicine will hold its Annual Summer 
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L. Chaney, Local Arrangements Coordin- 
ator, 1974 AAPM Summer School, Con- 
tainer No. 2364, University of Colorado 
Medical Center, Denyer, Colorado 80220. 


LAWRENCE BERKELEY 1 ABO RATORY 

Starting in the Springof 1974 it 18 planned 
that the Bevalac Facility at the Lawrence 
Berkeley Laboratory will begin to deliver 
beams of relativistic heavy tons. The Beva- 
lac uses the SuperHILAC to inject heavy 
‘ons from 2C to “Ar into the Bevatron for 
acceleration up to energies of 0.25~2.5 
GeV/nucleon, at a repetition rate of 10 
pulses; minute. 

A Users Association is being formed to 
represent the fields of nuclear physics and 
chemistry, cosmic ray physics, particle 
physics, biology and medicine. 

The Organizational Meeting will be 
held in conjunction with the annual Beva- 
tron Users Meeting taking place at the 
Lawrence Berkeley Laboratory on January 
19, 1974. 

Anyone interested in obtaining informa- 
tion about the Bevalac Facility or the 
Users Association can write to: Bevalac 
Users Association, Building £o Room 149, 
Lawrence Berkeley Laboratory, Berkeley, 
California 94720. 


ASIAN CONGRESS OF PEDIATRICS 


The 1st Asian Congress of Pediatrics will 
be held, in conjunction with the Eleventh 
Annual Convention of the Philippine Pe- 
diatric Society, in Manila, Philippines, 
April 3o- May 4, 1974 

For further information, brochure and 
registration form, please write to: Perla D. 
Santos-Ocampo, M.D., Secretary-General 
Asian Congress of Pediatrics, Medical 
Center Manila, Suite 306, 1122 Gen. Luna 
Street, Ermita, Manila, Philippines, P.O. 
Box EA 100, Manila, Philippines. 
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Florence, Qe ober 20-26, 1974. 
(75 The Organizing Committee will Accept 
^ with great pleasure contributions óf mem- 
bers of other societies interested in partici- 
pating fo the Congress Program. 

For further information, brochure, and 
application cards, please write to Radio. 
congress, Policlinico, 37100 Verona, I taly. 
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THE AMERICAN BOARD OF 
RADIOLOGY 
Because the Society of Nuclear Medicine 
has chosen the week of June 9-16, 1 974 for 
its Twenty-first Annual Meeting it has 
become necessary for The American Board 


of Radiology to change the date of its first 


oral examination in 1974. The examination 
was to have been held the week of June 9, 
1974 at the New York Hilton Hotel, but it 
will now be held in the same hotel the week 
of June 16-22, 1974. 

The schedule of the examinations of The 
Board appears in everv issue of the 
Journat under The Soci ety Proceedings, 


Vou. 


ELEMENTS DE SÉMÉIOoLOGIE RADIOLOGIQUE. 
Tome ll: AFFECTIONS DE LAPPAREIL RES- 
PIRATOIRE; AFFECTIONS DE L'APPAREIL CAR- 


DIO-VASCULAIRE ARTERES; VEINES ET LYM- ü 
rHATIQUES. By G. Ledoux-Lebard, Y.-M.. 


Allain, A. Bonnin, J. Bories, J. Butez, Rak, 
Delahaye, J. Ferrané, J. Grellet, F. Heitz, 
Y.-M. Laurent, J.-R. Michel, G. Pallardy, 
J. Rémy, N. Vasile, and A. Weber. Cloth, 
Pp. 3s, with many figures. Cercle d'Etudes 
et de Recherches Radiologiques. Delachaux 
& Niestlé, 32, rue de Grenelle, Paris 76, 
France, 1972. 


This book comes as the second in a series of 3 
volumes dealing with the elements of radiologic 
semiology. Tome |! comprised the diseases: 
of the bones and joints; of the central nervous 
system and spinal cord; of the genito-urinary 
tract; and of the breast. Tome HE will. be 
devoted to roentgenology of the digestive tract. 
Tome ll, which is here discussed, is divided 
into three major sections: 


Part I-- Respiratory Diseases 
Part IL-—Cardiovascular Diseases 
Part HI—Arteries, Veins and Lymphatics. 


The authors of all 3 volumes are members of 
che “Cercle d’Etudes et de Recherches Radio- 
logiques” of which the present Director 1s Pro- 
fessor G. Ledoux-Lebard. As stated in their 
introduction, the authors do not pretend to 
offer an encyclopedic treatise, but merely to set 
forth the main radiologic signs manifesting 
various diseases. 

In Part I, dealing with the respiratory sys- 
tem, which is by far the lengthiest part of the 
book, the authors explain various methods of 
roentgenologic investigation of the chest. There 
is an excellent section on radiologic anatomy 
and its pitfalls, followed by an abundantly il- 
lustrated description of the elementary images 
which may cause an increase or decrease in 
radiologic density. 

The authors then present various divisions 
from a pathologic point of view. These are the 
classical chapters on diseases of developmental 
origin, acute pneumopathies, Boeck's sarcoido- 
sis, tuberculosis, suppurative processes and 
bronchial diseases, emphysema, pneumoconio- 
sis, parasitic diseases, and such rare syndromes 
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as alveolar proteinosis, alveolar microlithia: 
desquamative pneumonitis, etc. A chap 
devoted to the pleura'and mediastinum?* “i 
This type of presentation gives a static view 
of the diseases. Two ther ways could have 


n E: "t qus m . DEP l 
been chosen. The first wotild be a radiologic ge . 


approach, with diseases grouped according to 
identical presentationztalveolar diseases, inter- 
stitial diseases, etc.); the second would be ac- 
cording to the functional disturbances of the 
lungs (obstructive and restrictive diseases). 
However, the present choice proves superior in 
both simplicity and clarity, whatever the text 
may have lost in dynamic impact. 

Parts IL and IE comprise only 125 pages out 
of 520, but the authors give an outline of the 
essential radiologic signs encountered in cardiac 
and vascular diseases. 

The volume is masterfully presented. The 
quality of the paper and the tvpography are 
outstanding, as are the illustrations, although 
reproduced in negative; they are judiciously 
selected and form a valuable counterpart of the 
text, which is both comprehensive and concise. 
The work is highly recommended as a textbook, 
for residents in radiology. It would also be very 
useful to any other residents about to take an 
examination in other specialties, and to all 
specialists involved in pülmonary or cardio- 
vascular work. EO X | 
SERGE Ermer, M.D. 


BOOKS RECEIVED — 

Coronary ANGIOGRAPHY. By Harold A. Baltaxe, 
M.D., Associate Professor of Radiology, Cornell 
Medical College; Head, Division of Cardiovascu- 
lar Radiology, New York Hospital, New York, 
N. Y.; Kurt Amplatz, M.D., Professor of Radiol- ` 
ogy, University of Minnesota Medical School; 
Chief, Cardiovascular Radiology, University of 
Minnesota Hospitals, Minneapolis, Minn.; and 
David C. Levin; M.D., Assistant Professor of 
Radiology, Cornell Medical College, New York, 
N. Y. Cloth. Pp. 239, with many figures. Price, 
$22.50. Charles C Thomas, Publisher, 301—327 
East Lawrence Avenue, Springfield, Ill. 62717, 
1973- 

Rapiarios Oxcorocy: RATIONALE, TECHNIQUE, 
ResuLrs. Fourth edition. By William T. Moss, 
M.D., Professor of Radiology, Northwestern Uni- 
versity School of Medicine, Department of Radiol- 
ogy, Chicago, IHl; Director, Radiation Therapy 


* 
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Center, Northwestern Memorial Hospital; Chief, 
Department of Therapeutic Radiology, Veterans 
Administration Hospital, Chicago, HL: William 
N. Brand, M.D., Assistant Professor of Radiology, 
Northwestern University School of Medicine, De- 
partment of Radiology, "Chicago, I.: Attending 
Staff, Radiation "Therapy Center, Northwestern 
Memorial Hospital; Attending Physician, Depart- 
ment of Radiology, Children's Memorial Hospital, 
Chicago, Hl: and Hector Batti fora, M.D., Associate 
Professor of Pathology, Northwestern University 


School of Medicine, Chicago, Hl; Director of 


Anatomic Pathology, Northwestern Memorial 
Hospital, Chicago, Ill. Cloth. Pp. 622, with 332 
illustrations. Price, $28.50. C. V. Mosby Com. 
pany, 3301 Washington Boulevard, St. Louis, Mo. 
63103, 1973. 

Cancer Mepicine. Edited and with contributions 
by James F. Holland, M.D., Professor and Chair. 
man, Department of Neoplastic Diseases, Mount 
Sinai School of Medicine of the City University of 
New York; Formerly Chief of Medicine À, Ros. 
well Park Memorial Institute, Buffalo, N. Y .; and 
Emil Frei, HI, M.D., Professor of Medicine, 
Harvard Medical School; Director and Physician- 
in-Chief, Children's Cancer Research Foundation, 
Inc., Boston, Mass.; Formerly Associate Director, 
Clinical Research, and Professor of Medicine, Uni- 
versity of Texas M. D. Anderson Hospital and 
Tumor Institute, Houston, Texas. Cloth. Pp. 
1963, with s8g figures. Price, $90.00. Lea & 
lebiger, Washington Square, Philadelphia, Pa. 
19106, 1973. 

An Arias ok HEAD AND NECK SURGERY. Second 
edition. Fh. twoe-Volumes. By John M. Loré, Jr., 
M.D., EACS., Professor and Chairman of the 
Department of Otolaryngology, School of Medi. 
cine, State University of New York at Buffalo; 
Head of the Department of Otolaryngology, Buf. 
falo General Hospital and Buffalo C hildren’s Hos. 
pital; Head of the Division of Otolaryngology, 
Edward J. Meyer Memorial Hospital; Consultant, 
Veterans Administration Hospital and Deaconess 
Hospital; Chief of the Combined Head and Neck 
Service, Buffalo General Hospital; and Consultan t, 
Head and Neck Services, Roswell Park Memorial 
Institute, Buffalo, N. Y.; Formerly Director of 
Surgery, Good Samaritan Hospital, Suffern, N. Y. 
Hlustrated by Robert Wabnitz, Director of Med. 
ical Illustrations, University of Rochester Medical 
Center, Rochester, N. Y. Cloth, Pp. 485 (Vol. 1) 
and 461 (Vol. 2)., with 204. (Vol. 1) and 171 (Vol. 
2) illustrations. , Price, $40.00. W. B. Saunders 
Company, West W ashington Square, Philadel- 
phia, Pa. 19105, 1973. 

THe Newsorn Cugsr. B y Richard L. Wesenberg, 
M.D., Pediatric Radiologist, University of Colo. 
rado Medical Center, Denver, Colo.; Formerly 
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Pediatric and Neonatal Radiologist, St. Marys 
Hospital Medical Center; Assistant Clinical Pro. 
fessor of Radiology and Clinical Instructor of 
Pediatrics, University of Wisconsin Medical Cen. 
ter, Madison, Wise. Cloth. Pp. 300, with 240 il. 
lustrations. Price, $20.00. Harper & Row, Pub- 
lishers, Ine., 2350 Virginia Avenue, Haberstown, 
Md. 21740, 1973. 


SEVENTH NATIONAL Cancer CONFERENCE PROCEED- 


INGS; Biltmore Hotel, Los Angeles, Calif., Sept. 
27, 28, and 29, 1972. Sponsored by the American 
Cancer Society, Inc., and National Cancer Insti- 
tute. Cloth. Pp. 968, with 340 illustrations. Price, 
317.00. J. B. Lippincott Company, East Washing- 
ton Square, Philadelphia, Pa. 19106, 1973. 


Is Ir Morar ro Moprry Man? Edited by Claude E. 


Frazier, M.D., Asheville, N. C. With forewords 
by Joseph Fletcher, University of Virginia School 
of Medicine, Charlottesville, Va., C. A. Hotfman, 
and Cecil E. Sherman. Cloth. Pp. 332. Price, 
$10.95. Charles C Thomas, Publisher, 301-327 


East Lawrence Avenue, Springfield, Ill. poss. 


ind 
1973. 


RADIATION THERAPY AND THE CANCER CENTER. 


Proceedings of the Eighth Annual West Coast 
Cancer Symposium. Volume $: Frontiers of Radja- 
tion Therapy and Oncology. Editor, Jerome M. 
Vaeth, San Francisco, Calif. Cloth. Pp. 192, with 
45 figures. Price, $24.50. University Park Press, 
Chamber of Commerce Building, Baltimore, Md. 
21202-1653; 


ATLAS OF LvMbPHOGRAPHY. B y Dr. T. de Roo, Radiol- 


ogist, Central Hospital, Alkmaar, The Nether- 
lands. With a foreword by Prof. Dr. A. Riittiman, 
Radiologist, Stadtspital Triemli, Zürich, Switzer- 
land. Cloth. Pp. 190, with 378 figures. Price, 
$11.00. Sandoz B.V., P. O. Box 5120, The Hague, 
The Netherlands, 1973. 


Tse Puysics or RapiopiacNosis. The Hospital 


Physicists’ Association Reports. HPA Report 
Series No. 6: Report-A; An Introduction to Diag- 
nostic Radiological Systems. Report Series No. 7: 
Report-B; Measurements Referring to Diagnostic 
X-ray Beams. Report Series No. 8: Report-C; The 
Assessment of X-ray Image Intensifier and Tele- 
vision System Performance. Report Series No. 9: 
Diagnostic X-Ray Protection; The Role of the 
Radiological Protection Adviser. The Hospital 
Physicists’ Association, 47 Belgrave Square, Lon. 


don, SwiX8QX, England. 


Coron AND RECTAL SURGERY: Continuing Epu. 


CATION. Review. By Eric J. Lazaro, M.D., 
MACS. F.R. -.9.(C), Professor of Surgery, Col. 
lege of Medicine and Dentistry of New Jersev, 
New Jersey Medical School, Newark, N. J. Paper. 
Pp. 214. Medical Examination Publishing Com. 
pany, Inc., 65~36. Fresh Meadow Lane, Flushing, 
No Yeti 365,057 5. 
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UNITED STATES OF AMERICA 


AMERICAN RokNTGEN Ray SOCIETY 
Secretary, Dr. Ted F. Leigh, Emory University Clinic, 
Atlanta, Ga. 30322. Annual Meeting: Hilton Hotel, San 
Francisco, Calif., September 24727, 1974 

AMERICAN RADIUM SOCIETY 
Secretary, Dr. Felix N. Rutledge, M. D. Anderson Hos- 
pital and Tumor Institute, Houston, Texas 77°25. An- 
nual Meeting: Surfer Hotel, Maui, Hawaii, April 21-25, 
1974. 

RADIOLOGICAL Society or NORTH AMERICA 
Secretary, Dr. Hillier L. Baker, Jr., Mayo Clinic, Roches- 
ter, Minn. ssgol. Annual Meeting: Palmer House, Chi- 
cago, H, November 24-29, 1974. 

AMERICAN COLLEGE or RADIOLOGY 
Executive Director, William C. Stronach, 20 N. Wacker 
Drive, Chicago, Hl. 60606. Annual meeting: Roosevelt 
Hotel, New Orleans, La., April 1-6, 1974. 

Section on RADIOLOGY, AMERICAN MEDICAL ÁSSOCIATION 
Secretary, Dr. Antolin Raventos, Davis, Calif. Annual 
Meeting: Chicago, Hi., June 15719, 1974. 

AMERICAN Boanp or RADIOLOGY 
Secretary, Dr. C. Allen Good. Correspondence should be 
directed to Kahler East, Rochester, Minn. §¢90!. 

Oral examinations will be held in the following cities 
during the next year: New York, N. Y., June 16-22, 1974, 
New York Hilton Hotel; and Los Angeles, Calif., Dec. 
9-13, 1974, International Hotel. 

Written examinations are scheduled in 13 large cen- 
ters in June 1974. 

Applications must be received in the Board Office 
before Sept. 30 of the year preceding the one in which the 
candidate wishes to be examined. 

Deadline for filing applications for any examination in 
1974 was September 30, 1973. 


American Boarn or Nuc ear MEDICINE, Inc. A Conjoint 
Board of the American Boards of Internal Medicine, 
Pathology and Radiology and sponsored by the Society 
of Nuclear Medicine. 

The third examination is scheduled for Saturday, 
Sept. 21, 1974. Application forms and further informa- 
Hon are available from the American Board of Nuclear 
Medicine, 305 E. 4sth St, New York, N. Y. 10017. The 
deadline for receipt of completed applications is June 1, 
1974. 

AMERICAN ASSOCIATION OF PHYSICISTS IN MEDICINE 
Secretary, Kenneth D. Williams, M.S., Dept. Radiol., 
Washington Hospital Center, 110 Irving St, N.W. 
Washington, D. C. 20010. Annual Meeting, 

AMERICAN SOCIETY OF THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Herman_D. Suit, Radiation Medicine, 
Massachusetts General Hospital, Boston, Mass. 02114. 
Annual Meeting. 

AMERICAN IxsrirUTE OF ULTRASOUND IN MEDICINE 
Secretary, John M. Reid, Ph.D., $56 18th Ave., Seattle, 
Wash, 98122. Annual Meeting. 

AMERICAN SociETY oF NEURORADIOLOGY 
Secretary, Dr. David O. Davis, Department of Radiology, 
901 Twenty-third St., N.W., Washington, D: 6. 20957; 
Annual Meeting, in conjunction with the symposium 
Neuroradiologicum X, Punte del Este, Uruguay, March 
10-16, 1954. For further. information contact Nestor 
Azambuja, M.D., Hospital de Clinicas— Piso 2, Monte- 
video, Uruguay. 

FOURTEENTH INTERNATIONAL CONGRESS OF RADIOLOGY 
Rio de Janeiro, Brazilin 1977. 
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INTERNATIONAL SocreTy or RADIOLOGY ERN 
Hon. Secretary- Treasurer, Prof, Eric Samuél} Radiologist- 
in-Charge, The Royal Infirmary, Edfiburgh EH3 9Y-W, 
Scotland. s ! 

ELEVENTH INTER-AMERICAN CONGRESS OF RaproLoGY | 
Counselor for the United States, Dr. Juan A. del Regato, 
Penrose Cancer Hospital, 2215 North: Cascade Ave., 
Colorado Springs, Colo. 80907. Secretary of Congress, Dr. 
Alberto Mejia, Apartado Aereo 53737, Bogotá 2, Co- 
lombia. Meeting: Feb. 16-21, 1975. 

INTER-AMERICAN COLLEGE OF RADIOLOGY 

President, Dr. Miguel Dao y Dao, Apartado Postal 
14213, Candelaria, Caracas, Venezuela, S.A. 
Secretary General, Dr. Rubén Merenfeld, Instituto 
Diagnóstico, Apartado Postal 14213, Candelaria, Cara- 
cas, Venezuela, S.A. Meeting: Bogotá, Colombia, Feb. 
16-21, 1975. 

THIRD CONGRESS OF THE 
RADIOLOGY 
Meeting in June, 1975 in Edinburgh, Scotland. 

SEcoND ASIAN AND OCEANIAN CONGRESS OF RADIOLOGY 
Honorary Secretary, Dr. J. J. Martin, Box 805 F., G.P.O., 
Melbourne, 3001, Australia. 

Meeting in 1975. 

ALABAMA CHAPTER OF ACR 
Secretary Treasurer, Dr. Lowry R. Young, Jr. 905 
Madison St., Huntsville, Ala. 35801. Meets time and 
place of Alabama State Medical Association. 

Araska RADIOLOGICAL SOCIETY, CHAPTER ACR 
Secretary- Treasurer, Dr. Maurice J. Coyle, 3200 Provi. 
dence Ave., Anchorage, Alaska 99504. 

AMERICAN THERMOGRAPHIC SOCIETY 
Secretary Treasurer, Dr. Marc. S. Lapayowker, Depart 
ment of Radiology, Temple Univ. Hosp., 340! N. St., 
Philadelphia, Pa. 19140. 

Arizona RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary, Dr. Robert J. Johnson, 1603 N. Tucson Blvd., 
Tucson 8:716. Two regular meetings: 2 pear, Annual 
meeting at time and place of State? edical Association 
and interim meeting six months laters 5.7.7 

Auk-La-Tgx RADIOLOGICAL SOCIETY =. 

Secretary, Dr. Erich K. Lang, Confederate Memorial 
Medical Center, LSU School of Medicine, Shreveport, 
La. rrol T 

ARKANSAS CHAPTER OF ACR eats 
Secretary-Treasurer, Dr. David H. Newbern, 4301 W. 
Markham, Little Rock, Ark, 72205. Meets twice annu- 
ally, the Spring Meeting being in conjunction with and 
at the place of the State Medical Association. 

ASSOCIATION OF University RADIOLOGISTS 
Secretary- Treasurer, Dr. Richard H. Greenspan, Dept. of 
Radiol., Yale University School of Medicine, 333 Cedar 
St., New Haven, Conn, 06510. Twenty-second Annual 
Meeting, New York, N. Y.,May 8-11, 1974. Dr. Norman 
E. Chase is in charge of arrangements, New York Medi- 
cal Center, New York, N. Y. 10016. 

ATLANTA RADIOLOGICAL SOCIETY > — Da 
Secretary-Treasurer, Dr. M arshall Cantanzaro, Dept. of 
Radiol., Northside Hosp., Atlanta, Ga. 30342. Meets on 
four Thursday evenings during the academic year at a 
time announced in early September of each year, at the 
Academy of Medicine, Adanta, Ga., at 8:00 P.M. 

Bavartan-AMERICAN RADIOLOGIC SOCIETY 
Secretary, Charles J. Masters, Maj. MC, Department of 
the Air Force, United States Air Force Hospital, Wies- 
baden (USAFE) APO New York 09220. 

Biockuev RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Joseph H. Rosen, West Park 
Hospital, 3905 Ford Rd., Philadelphia, Pa. 19151. 


EUROPEAN ASSOCIATION OF 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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BrvEGRAss Rapiotocican Society 
Secrtiary-Theagurer, Dr. Eugene Slusher, Lexington 
Clinic, 1224. S, Broadway, Lexington, Ky. 40504. The 
Society meets eitce each month during the school year. 

Bronx RaprogocicAL Society, New York STATE, CHAP- 
TERACR ' ù oa ini 4 
Secretary-Treaswrer, Dr.Leon J. Corbin, 1369 Rosendale 
Ave., Bronx, N. Y. 10472. Meets 4 times a year. 

Bnaookrvw Rapio.ocicar Sociery | 
Secretary-Treasurer, Dr. Giacomo Pan taleo, 69-73 Forest 
Ave. Brooklyn, N. Y, 11227. Meets first Thursdav of 
each month, October through Tune. 

BurraLo RaproLocicAL Society 
Secretary, Dr. Ru-Kan Lin, 191 North St., Buffzlo, N. Y. 
14201, Meets second Méátiday evening each month, Oc. 
tober to May inclusive, át University, Club. 

CALIFORNIA RADIATION THERA PY ASSOCIATION 
Seeretary- Treasurer, Dr. JamegR. Eltringham, Stanford 
Medical Center, Stanford, Cabtf,.94304. Meets semian- 
nually in San Francisco and Los" Angeles. 

CALIFORNIA RADIOLOGICAL SOCIETY, CALIFORNIA ÜHAPTER 
or ACR 
Secretary- Treasurer, Dr. John L. Gwinn, 46:0 Sunset 
Blvd., Los Angeles, Calif. 90027. 

CaraAwBA VaLLeY RADIOLOGICAL SociETY 
Secretary, Dr. Walter Joe Jasumin, P.O. Box 26 x 

. Rutherford College, N, C. 28671. Meets the last Thurs. 
day of every month Holiday. Inn, Morgantown, N.C, at 
7:30 PM. m Es 

CENTRAL New York RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. John Sanborn, Radiology De. 
partment, Crouse-Irving Memorial Hosp., Irving Ave., 
Syracuse, N, Y. 13210. Meets first Monday each month 
October through May. ey oe 

CENTRAL OHIO RapiótocicAL Socrsry 
Secretary- Treasurer, Dr. Tearle L. Meyer, 309 E. State 
St., Columbus, Ohio 4321:. Meets second Thursday in 
October, November, January, and March 1 s,and May 19 
at Fort Hayes Hotel, Columbus, Ohio. 

CENTRAL Texas Rapiotocv Socrery 
Secretary-Treasurer, Dr. William H. Roush, Radiology 
Service; Veterans Administration Hosp., Temple, Tex. 
76:01. Meets the fourth Monday of each month at 
Ponderosa Hotel, Temple, Tex. at 7:00 P.M. 

Cuicaco RADIOLOGICAL Soctery, Division OF THE ILLINOIS 
RaptotocicAL Sociery, Cuaprer or ACR 

| Secretary-Treasurer, Dr. Raymond L. Del F ava, 356 

“Ridge Åve., Evanston, Ill. 60202. Meets third Thursday 
“of each month, October to April, except December, at the 
Bismark Hotel, Chicago, Hl. 

CLEVELAND RaptoLocicaL Society 
Secretary-Treasurer, Dr, Alvin Segel, 3395 Scranton Rd., 
Cleveland, Ohio 44109. Meetings at 7:00 p.m. cn fourth 
Monday of October, November, January, February, 
March and fifth Monday of April. 

CoLonapo RADIOLOGICAL Sociery, CHAPTER or ACR 
Secretary, Dr. Jerome D. Sutherland, 3705 E. Colfax 
Ave., Denver, Colo. 80206. Meets third Friday of each 
month at Denver Athletic Club from September through 
May. 

CoxNEcriIcUT Vattey RapioLocie Society 
Secretary, Dr. Gerald N. LaPierre, 759 Chestnut St., 
Springfield, Mass. or1107. Meets in April and October. 

Datras-Forr Wort RaptoLoctcAL Society 
Secretary-Treasurer, Dr. Lee Radford, 6011 Harry Hines, 
Suite 900, Dallas, Tex. 75235. Meets the 3rd Monday of 
every month at 6:30 p.m., at the Cibola Inn, Arlingten, 

ex, 

Detaware Cuaprer or ACR 
Secretary, Dr. Seymour R. Kaplan, Kent Gen. Hosp., 
Dover, Del. 19901. 

Easr Bav RapioLocicaL Soctery 
Secretary-Treasurer, Dr. Peter E. Kane, Children's Hosp. 
Med. Ctr., Oakland, Calif. 94609. Meets first Thursday 
each month, Oct. through May, at University Club, 
Oakland, Calif. | | 
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East Tennessee RADIOLOGICAL SocigTY 
Seeretary- Treasurer, Dr, George H. Wood, 20; Medical 
Arts Bldg., Knoxville, Tenn. 37902. Meets in January 
and September. 

FromipA RADIOLOGICAL Sociery, CHAPTER or ACR 
Secretary, Dr. Paul A. Mori, 800 Miami Rd., Jacksonville, 
Fla. 32207. Meets twice annually, in the spring with the 
annual State Society Meeting and in the fall. 

Fiorina West Coast RApIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. J. €. Hewitt, 1 Davis Blvd,, 
Tampa, Fla. 33606. Meets in January, March, May, 
July, September and November: 

Georoia RADIOLOGICAL SociETY, CHAPTER or ACR 
Secretary, Dr. E, P. Rasmussen, Piedmont Prof. Bldg., 3: 
Collier Rd., N.W., Atlanta, Ga. 30309, 

GREATER Cincinnati RADIOLOGICAL SociETY 
Secretary- Treasurer, Dr. Owen L. Brown, 2421 Auburn 
Ave., Cincinnati, Ohio 45219. 

GREATER Kansas Crry RapioLocicat Socigvy 
President-Secretary, Dr. Menzie H. Brown, 155 S, 18th 
St., Kansas City, Kans. 66102. 

Greater Lovisvitte RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. L. D. LeNeave, 315 E. Broad. 
way, Louisville, Ky. 40202. Meets monthly. 

GREATER Miami RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Richard E. Litt, 612; S. W. 41st 
St, Miami, Fla. 33155. Meets monthly, third Wednesday 
at 8:00 P.M. at various member hospitals, Miami, Fla. 

Greater Sr. Louis SOCIETY or RapioLoctsTS 
Secretary- Treasurer, John J. Lang, so7 Fairways Circle, 
St. Louis, Mo. 63141, 

Hawar RADIOLOGICAL Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Robert L. May, Straub Clinic 
and Hosp., Honolulu, Hawaii 96815. Meets third Monday 
of each month at 7:30 p.m, 

Hearta Puysies Soctery 
Secretary, Shirley D. Vickers, Catholic Medical Center of 
Brooklyn and Queens, 88-25 153rd St., Jamaica, N. Y. 
11432. Annual Meeting: Houston, Texas, June 16-20, 
1974. 

Houston RapioLogicat Society 
Secretary, Dr. Neill B. Longley, 6436 Fannin, Suite Gor, 
Houston, Tex. 77025. Meets fourth Monday of each 
month, except June, July, August and December, at 6:00 
P.M., at 103 Jesse H. Jones Library Building, Texas 
Medical Center, Houston, Tex. 7702;. 

Inauo Strate RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary- Treasurer, Dr. John H. Truksa, 1605 Park Ave., 
Nampa, Id. 83651. Meets in the spring and fall, 

Iniinors RADIOLOGICAL Society, Inc., CHAPTER or ACR 
Secretary, Dr. B. Jay Hill, Mercy Hospital, Stevenson 
at King Drive, Chicago, Ill. 60616. Meets in the spring 
and fall. 

Inpiana RoENTGEN SociETY, Inc., CHAPTER or ACR 
Secretary, Dr. John R. Dehner, Reid Memorial Hosp., 
Richmond, Ind. 47374. 

Iowa RADIOLOGICAL Sociery, CHAPTER or ACR 
Secretary- Treasurer, Dr. John Huston, Jr., 1948 First 
Ave. N.E., Cedar Rapids, lowa §2402. Luncheon and 
business meeting during annual session of Iowa State 
Medical Society. The scientific section is held in the 
autumn. 

Kansas RApbi0LOGICAL SociETY, CHAPTER or ACR 
Secretary-Treasurer, Dr. Ralph H. Baehr, 310 Medical 
Arts Bldg., Topeka, Kan. 66604. Meets in spring with 
State Medical Society and in winter on call, 

Kentucky CHAPTER or ACR 
Secretary- Treasurer, Dr. Bernard Sams, St. Joseph In. 
hrmary, 73% Eastern Parkway, Louisville, Kv. 40217. 
Meets in April and September, 

Kincs County RapioLocicaL Society 
Secretary, Dr. Sidney Hendler, 1880 Ocean Ave., Brook- 
lyn 30, N. Y. Meets Kings County Med. Soc. Bldg. 
monthly on fourth Thursday, October to May, 8:45 P.M. 
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KNOXVILLE RADIOLOGICAL SOCIETY 
Secretary, Dr. Clifford L. Walton, Blount Professional 
Bldg., Knoxville 20, Tenn. Meetings are held the third 
Monday of every other month at the University of 
'Tennessee Memorial Research Center and Hospital. 

Lone Istanp RADIOLOGICAL SOCIETY 
Secretary, Dr. Jerome Zwanger, 1200 Stewart Ave., 
Garden City, N. Y. 11533. Meets monthly. 

Los ANGELES RADIOLOGICAL SOCIETY 
Secretary, Dr. Calvin Williams, Valley Presbyterian 
Hosp., 15107 Vanowen St, Van Nuys, Calif. 91405. 
Meets second Wednesday of month in September, No- 
vember, January, April and June at Los Angeles County 
Medical Association Building, Los Angeles, Calif, Mid- 
winter Radiological Conference, Century Plaza Hotel, 
Los Angeles, Calif., Feb. 1-3, 1974. 

Lovistana RaDioLocicAL Society, Cuaprer or ACR 
Secretary-Treasurer, Dr. Roger H. Tutton, 1514 Jeffer- 
son Hwy., New Orleans, La. 70121. 

LouisiANA-TExas Gurr Coast RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. Edward A. Sheldon, 109 Doctors 
Bldg., Beaumont, Tex. 77701. 

Marne RapioLoGicAL Socigrv, CHAPTER or ACR 
Secretary- Treasurer, Dr. Richard W, Taylor, Radiology 
Department, St. Mary's General Hospital, Lewiston, 
Maine 04240. Meets in June, September, December and 
April. 

ManYvLAND RabioLOoGICAL Society, CuaprrER or ACR 
Secretary, Dr. David S. O'Brien, Anne Arundel Hosp., 
Annapolis, Md. 21401. 

MassAcuusETTS RApIOLOGICAL Socigry, CHarrEg or ACR 
Secretary, Dr. Eli A. Etscovitz, 10 Stonewood Dr., 
Newton Centre, Mass. 02159. 

MEMPHIS ROENTGEN SOCIETY 
Secretary-Treasurer, Dr. Jerry C. Phillips, The Uni- 
versity of Tennessee College of Medicine, Department of 
Radiology, Walter C. Chandler Bldg., 865 Jefferson Ave., 
Memphis, Tenn. 38103. Meets first Monday Oct. through 
May at the University Club. 

Miami VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Bert Must, 1.B.M. Bldg., Dayton, Ohio. 
Meets third Thursday of fall, winter and spring months 
at 7:30 P.M, at Miami Valley Hospital, Dayton, Ohio. 

Micuican RapioLocicaL Society, Cuaprer or ACR 
Secretary-Treasurer, Dr. George A. Kling, Harper Hos- 
pital, 3825 Brush St. Detroit, Mich. 48201, Meets 
monthly, first Thursday, October through May, at 
David Whitney House, 1010 Antietam, at 6:30 P.M. 

MICHIGAN SociETY OF THERAPEUTIC RADIOLOGISTS 
Secretary-Treasurer, Dr. A. G. Fleurquin, Pontiac Gen- 
eral Hosp., Pontiac, Mich. 48053. Meets bi-monthly dur- 
ing the academic year. 

Mip-Hupson RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Herbert S. Berlin, Hopewell 
Junction, N. Y. Meets 7:00 P.M., first Wednesday of each 
month, September to May. 

MILWAUKEE RoENTGEN Ray Society 
Secretary-Treasurer, Dr. Thomas C. Lipscomb, 1004 
North Tenth St., Milwaukee, Wis. 63233. Meets monthly 
on fourth Monday, October through May, at University 
Club. 

Minnesota Rapio.oaican Socigry, CHAPTER or ACR 
Secretary-Treasurer, Dr. Harlan W. Hawkinson, 6 Buf- 
falo Rd., St. Paul, Minn. sstro. Meets twice annually, 
fall and winter. 

Mississippi SrATE. RADIOLOGICAL SOCIETY, CHAPTER OF 
ACR 
Secretary- Treasurer, Dr. Edward L. Gieger, 969 Lake- 
land Dr., Jackson, Miss. 39216. Meets third Thursday, 
excluding summer months, at the Primos Northgate 
Rest., Jackson at 6:30 P.M. 

Missouri RaproLocicaL Socigrv, CHaprer or ACR 
Secretary-Treasurer, Dr. Ronald G. Evens, M allinckrodt 
Institute of Radiology, 510 S. Kingshighway, St. Louis, 
Mo. 63110. 
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Montana RapioLoctcAL SocigrY, CHAPTER: or. ACR 
Secretary, Dr. Dexter W. Johnson, Ci Iymbus, Hosp., 
Great Falls, Mont. 49401. ^ 4 ^ OU i 
NEBRASKA CuarrgR or ACR 3 
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Secretary-Treasurer, Dr. Howard L. Copas, 827 South 
131st St., Omaha, Neb..68154. Meegs third Wednesday 
of each month at 6 p.m. in Omaha or Lincoln. 

Nevapa RapioLocicaL Socrery, CHAPTER or ACR 
Secretary, Dr. Charles F. Veverka, Carson Tahoe Hosp., 
Carson City, Nev. 89701. | T e, 

New ENGLAND Roentcen Ray Society 5 
Secretary, Dr. N: Thorne Griscom, Children's: Hosp, 
300 Longwood Ave., Boston, Mass. o211:. Meets the 
third Friday of each mengeh, October through April, 
excluding December; at: Phe Longwood ‘Towers, 20 
Chapel Street, Brookline, Mass., at 3:00 p.m, Arinual 
Meeting: May 10, tofe 0 | Pee f$ 

New ExcLAND Socierysror RADIATION ONCOLOGY ` 
Secretary, Dr. C. C; Wang, Mass. Gen. Hosp., Boston, 
Mass, 02114. 

New Hampsuire RogNTGEN Ray Society, CHAPTER OF 
ACR 
Secretary-Treasurer, Dr. Edward P. Kane, Claremont : 
Gen. Hosp., Claremont, N. H. 03743. Meets four to six 
times yearly... cr a 

New Mexico Socigry or Raviotocists, Cuaprer or ACR 
Secretary, Dr. Carole R Simmons, Dept. of Radiol., Pres- 
byterian Hospital Center, Albuquerque, N. M. 87196. 
Four meetings annually, three held in Albuquerque, 
N. M., and one held at time and place of New Mexico - 

tate Medical Sociery annual meeting. 

New ORLEANS RADIOLOGICAL SOCIETY, Inc. : à 
Secretary- Treasurer, Dr. Jimmy LM ains, P.O. Box 446, 
Gretna, La. 700:3. Meets bimonthly at local restaurants 
selected by the President. : 

New York RoENTGEN SOCIETY | A 
Secretary- Treasurer, Dr. Howard Re Gould, 153 West 
rith Street, New York, N. Y. 16011, Meets monthly on 
the 3rd Mondav at the New York Academy of Medicine 
at 4:30 P.M. Annual Spring Conference, Waldorf-Astoria 
Hotel, New York, N. Y., Apr. 25-27, 1974. Further in- 
formation may be obtained from Dr. Albert A. Dunn, 
Roosevelt Hosp., New York, N. Y. 10019. 

New York Srark Cuaprer or ACR 
Secretary-Treasurer, Dr. John J. Magovern, 74 N, Village 
Ave., Rockville Centre, N. Y. 11570. NIC 

Norru CagotiNA CHAPTER or ACR me 
Secretary- Treasurer, Dr. Ernest B. Spangler, Wesley Long 
Hosp., Greensboro, N. C. 27402. Meets twice a year; The 
Spring Meeting is held at the time of the meeting of the 
North Carolina Medical Society. The Fall Meetingis held 
n November at the Mid Pines Club, Southern Pines, N.C. 

Norru Dakota RApioLoGicAL Society, CHAPTER or ACR 
Secretary, Dr. Marshall Landa, 1702 S. University Dr., 
Fargo, N. D. 58102. Meets at time of State Medical As- 
sociation meeting. Other meetings arranged on call of 
the President. n 

NozgrH Fronipa RADIOLOGICAL SOCIETY 
Secretary, Dr. David F. Bew, University Hospital of 
Jacksonville, 6:5 W. Eighth Street, P.O. Box 2751, 
Jacksonville, Fla. 322037 Meets. quarterly in March, 
Tune, September and December. 

NORTHEASTERN OKLAHOMA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Theodore J. Brickner, Jr., 5919 
S. Gary Place, Tulsa, Okla. 74110. 

NORTHEASTERN New Yorn RADIOLOGICAL SOCIETY 
Secretary, Dr. Robert C. Friedman, 325 Presidential Way, 
Guilderland, N. Y. 12085. Meets in Albany area on third 
Wednesday of October, November, March, April, and 
May. : 

NORTHERN CALIFORNIA RADIATION THERAPY ASSOCIATION 
Secretary-Treasurer, Dr. James R. Eltringham, Stanford 
Medical Center, Stanford, Calif. 94304. Meets quarterly. 
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NORTHERN CALIFORNIA RADIOLOGICAL SOCIETY 


Secretary, Dr. Mark D. Reiss, 2100 Rockwood Dr., 


* 


Sacramento, Calif. 95825. Meets on the fourth Monday 
of Sept., Nov., Jan., March and May at the Mansion 
Inn, Sacramento, Calif, k 

NORTHWESTERN New York Raptotoctcat Society 
Secretary, Dr. Barbara E. Chick, Glens Falls Fospital, 
Glens Falls, N. Y. 12801. 

NonTHWESTERN Onto RabtoLocicAtL SocigTY 
Secretary, Dr. Vito J. Zupa, Mercy Hospital, Depart- 
ment of Radiology, Toledo, Ohio. 

Ono SrATE RapiotocicaL Society, CuaPrER or ACR 
Secretary, Dr. Tearle L. Meyer, 309 E. State St., Colur- 
bus, Ohio 43215. 

OkLAHoMA Strate RabioLocicAL SocigTY, CuarrER OF 
ACR 
Secretary, Dr. George H. Ladd, 4616 Denison, Muskogee, 
Okla. 74401. Meets in January, May and October, 

Orance County RADIOLOGICAL SOCIETY 
Secretary, Dr. Marvin A. Rawitch, 600 E. Washington, 
Santa Ana, Calif. 92701. Meets on fourth Tuesday of the 
month, excluding June, July, August, and December, at 
Orange County Medical Association Bldg., Orange, Calif. 

OREGON STATE RADIOLOGICAL Society, CHAPTER or ACR 
Secretary Treasurer, Dr. Robert E. Craven, PO. Box 
12542, Portland, Ore. 97212. Meets on second W ednesday 
of month, October through April, at the Universi cy Club, 
Portland, Ore. — 

OnLEANS Panisg RapioLocicAL Society 
Secretary, Dr. Joseph V. Schlosser, Charity Eospital, 
New Orleans, Ea. 70113. Meets second Tuesday of each 
month. . a 

Paciric Norruwest Raprotocicat Socrery 
Secretary- Treasurer, Dr. Betty J. Wood, Dept. of Radiol., 
Vancouver General Hosp., Vancouver 9, B. C., Canada. 
Annual Meeting: Washington Plaza Hotel, Seattle, 
Wash., May 10-12, 1974. 

PENNSYLVANIA RADIOLOGICAL Socigrv, CHAPTER or ACR 
Secretary, Dr. Robert B. Funch, Germantown Hosp., 
Philadelphia, Pa. 19144... 

PuiLapELPHiA RogNTGEN Ray Society 
Secretary, Dr, Howard M. Pollack, Department of Radi- 
ology, Episcopal Hospital, Philadelphia, Pa. 19125. 
Meets first Thursday ofeach month at § P.M., from Octo. 
ber to May in Thompson Hall, College of Physicians. 

Prrrspurcu RogNTeEN Socrery 
Secretary, Dr. Stephen C. Bruno, Shadyside Fospital, 
5230 Centre Ave., Pittsburgh, Pa. 15232. Meets second 
Wednesday of month, September through May, at the 
Pittsburgh Athletic Association. 

Rapiation RESEARCH SocigTY 
Executive Secretary, Richard J. Burk, Jr., 4211 39th Sty 
N.W., Washington, D. C. 20016. International Congress 
of Radiation Research, Seattle, Wash., July 14-29, 1974. 

RADIOLOGICAL Society or CONNECTICUT, Ixc., CHAPTER 
or ACR ‘ " 

Secretary Treasurer, Dr, Mehdi S. Eslami, 1389 W. Main 
St., Waterbury, Conn. 06708. 

RADIOLOGICAL Society or Greater CINCINNATI 
Secretary-Treasurer, Dr, Alvin Nathan, c/o Academy of 
Medicine, 320 Broadway, Cincinnati, Ohio 45202, Meets 
first Monday ofeach month at Cincinnati Acacemy of 
Medicine. 

RapiorocicAL Sociery or New Jersey, CHAPTER or ACR 
Secretary, Dr. Sidney Ketyer, St. Elizabeth Hosp., 225 
Williamson St., Elizabeth, N. J. 07207. Meets in Atlantic 
City at time of State Medical Society meeting and in 
October or November in Newark, N. J, 

RapioLoGiCcAL Society or RuopE ISLAND, CHAPTER or 
ACR 
Secretary-Treasurer, Dr. Daniel J. Alves, Rhode Island 
Hosp., Providence, R. I. 02902. 

RADIOLOGICAL SOCIETY or SOUTHERN CALIFORNIA 
Secretary-Treasurer, Dr. Marshall Rowen, Dept. Radiol., 
St. Joseph Hosp., 1100 Stewart Dr., Orange. Calif. 
92668. Meets three times a year, usually October, Febru. 
ary and May. 


Society Proceedings 


PASTAS data 


RADIOLOGICAL Society or THE STATE or New York 
Secretary- Treasurer, Dr. John W, Colgan, 273 Hollywood 
Ave., Rochester, N. Y. 14618. 

Repwoop Empire RaptoLocicAL Society 
Secretary, Dr, Charles E. Carter, 121 Sotoyome SE. 
Santa Rosa, Calif. 9:40:. Meets second Monday every 
other month, 

RicumMonp County RapioLoGicaL SOCIETY 
Secretary, Dr. Donald P. King, 218 Gun Club Rd., Rich- 
mond, Va. 23221. Meets first Thursday of each month at 
various hospitals. 

RocuEsrER Roentgen Ray Sociery, Rocuestrer, N. Y. 
Secretary- Treasurer, Dr.Kenneth E, Robinson, 1441 East 
Ave., Rochester, N. Y. 14610. Quarterly meetings on the 
call of the President, at the Rochester Academy of 
Medicine. 

Rockv Mountain RapiorocicaL Society 
Secretary Treasurer, Dr. Lorenz R. Wurtzebach, 4200 E. 
Ninth Ave, Denver, Colo. 80220. Annual meeting: 
Brown Palace Hotel, Denver, Colo., Aug. 22-14, 1974. 

Saw ÁNTONIO-ÜiviLiAN Mitrragv RADIOLOGICAL SOCIETY 
Secretary, Dr. James R. Stewart, Oak Hills Medical Ctr., 
San Antonio, Tex. 78209. Meets third Wednesday of 
each month at Fort Sam Houston Officers Club at 
6:30 P.M. 

Sawn Dieco RapiorocicAL Society 
President, Dr. Leland E. Kellerhouse, 2466 First Áve., 
San Diego, Calif. 92101. Meets the first Monday of each 
month at the University Club. 

San Francisco Rapiorocicat Society 
Secretary-Treasurer, Dr. Charles A. Gooding, Univ. of 
Calif. Med, Ctr., San Francisco, Calif. 94122. 

SECTION ON RabioLoGv, CALIFORNIA MEDICAL ASSOCIATION 
Secretary, Dr. William H. Graham, 630 East Santa Clara 
St., San Jose, Calif. 

SECTION on RapioLocv, Menica Society or THE Dis. 
TRICT OF COLUMBIA 
Secretary Treasurer, Dr. Albert M. Zelna, 21 Masters Ss 
Potomac, Md. 268:4. Meets at Medical Society Library, 
third Wednesday of January, March, May and October 
at 8:00 P.M, 

SECTION OF Raprotocy, NATIONAL MEDICAL ASSOCIATION 
Chairman, Dr. Roy G. Brooks, Dept. Radiol., Veterans 
Adm. Hosp., P.O. Box c11, Tuskogee, Ala, 36083. Annual 
Meeting. 

SECTION ON RADIOLOGY, SOUTHERN MEDICAL ASSOCIATION 
secretary, Dr. Mario A. Calonje, 1514 Jefferson Highway, 
New Orleans, La. 70121. Annual Meeting. 

SECTION on RapioLocy, Texas MEDICAL ASSOCIATION 
Secretary, Dr. George F. Crawford, St. Elizabeth Hospi- 
tal, Beaumont, Tex. Meets annually with the Texas 
Medical Association. 

SHREVEPORT RADIOLOGICAL CLUB 
Secretary, Dr. W, R. Harwell, 608 Travis St., Shreveport, 
La. Meets monthly on third Wednesday at 7:30 P.M., 
September to May inclusive. 

Socrery ror Preprarric RADIOLOGY 
Seeretary-Treasurer, Dr. John P. Dorst, 601 N. Broad. 
way, Baltimore, Md. 2120s. Annual meeting: Hilton 
Hotel, San Francisco, Calif., September 22-33, 1694. 

SOCIETY OF GASTROINTESTINAL RADIOLOGISTS 
Secretary- Treasurer, Dr. Wm. B. Seaman, The Presby. 
terian Hospital, Columbia-Presbyterian Medical Center, 


Li 


22 W, 168th St., New York, N. Y. 10032. 

SOCIETY or NUCLEAR MEDICINE 
Secretary, Dr. E. James Potchen, Edward Mallinckrodt 
Institute of Radiology, 660 S. Euclid Ave., St. Louis, 
Mo. 63110. Administrative Officer, Mrs. Margaret Glos, 
211 E. 43rd St., New York, N. Y, 10017. 21st Annual 
Meeting: Town and Country. Hotel, San Diego, Calif., 
June 11-14, 1974. 

SourH Bav RaptioroctcAL Society 
Secretary, Dr. Virgil H. Voss, goo Kiely Blvd., Santa 
Clara, Calif. 9:051. Meets the 2nd Monday of each 
month at the Santa Clara County Medical Association 
Bldg., 700 Empey Way, San Jose, Calif. 
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SourH CanottiNA RaDioLoGicAL Socigrv, CHAPTER or ACR 
Secretary, Dr. George W. Brunson, 1406 Gregg St., 
Columbia, S. C. Annual meeting (primarily business) 
in conjunction with the South Carolina Medical Associa- 
tion meeting in May. Annual fall scientific meeting at 
time and place designated by the president. 

Soutu Coast RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. James T. McClintock, P.O. Box 
837, Santa Barbara, Calif. 93102. Meets fourth Monday 
of the month, Oct. through May. 

Soury Dakota RabioLoGicaL Society, CHAPTER or ACR 
Secretary, Dr. M. F. Petereit, 2416 S. Phillips, Sioux 
Falls, S. D. 5710s. Meets in spring with State Medical 
Society and in fall. 

SOUTHERN CALIFORNIA RADIATION THERAPY SOCIETY 
Secretary- Treasurer, Dr. Duane I. Gillum, 250 W. Pueblo 
St., Santa Barbara, Calif. 93105. Meets quarterly. 

SOUTHERN RADIOLOGICAL CONFERENCE 
Secretary- Treasurer, Dr. Marshall Eskridge, Mobile In- 
firmary, P.O. Box 7544, Mobile, Ala. 36607. 

SouTHWESTERN RADIOLOGICAL SOCIETY 
Secretary, John M. McGuire, 904 Chelsea, El Paso, Tex. 
Meets last Monday of each month at 6:30 P.M. in the 
Paso del Norte Hotel. 

TENNESSEE RADIOLOGICAL Society, CHAprer or ACR 
Secretary-Treasurer, Dr. Charles W. Kimsey, 311 Medi- 
cal Arts Bldg., Chattanooga, Tenn. 37402. Meets an- 
nually at the time and place of the Tennessee State Med- 
ical Association meeting. 

Texas STATE RADroLoGiCcAL Sociery, CHAPTER or ACR 
Secretary, Dr. Francis E. O'Neil, 1128 Nix Prof. Bldg., 
San Antonio, Tex. 78205. Annual Meeting: La Mansion 
Hotel, San Antonio, Tex., March 21-23, 1974. 

THE FLEISCHNER SOCIETY 
President, Dr. Robert G. Fraser, 1555 Summerhill Ave., 
Montreal 109, P.Q., Canada. 

First European Course in Chest Radiology at the 
Royal College of Surgeons, London, W.C.:., May 
207253, 1974. 

Hon. Secretary, Dr. lan H. Kerr, 156 Lambeth Rd., 
London, S.E.1. 

Tri-State RADIOLOGICAL SOCIETY 
Secretary, Dr. John H. Marchand, Jr., Methodist Hos- 
pital, Henderson, Ky. Meets third Wednesday of Oct., 
Jan., March and May, 8:00 P.M., Elks Club in Evans- 
ville, Ind. 

Upper PenixsuLa RADIOLOGICAL SOCIETY 
SA ased Dr. A. Gonty, Menominee, Mich. Meets quar- 
terly. 

Uray Strate RapioLocicaL Sociery, CHAPTER or ACR 
Secretary- Treasurer, Dr. Don H. Nichols, 1779 S. 300 
East, Murray, Utah 84107. Meets fourth Wednesday 1n 
January, March, May, September and November at 
Holy Cross Hospital. 

Vermont RabioLocIcAL Society, Cuapter or ACR 
Secretary, Dr. J. Lorimer Holm, R.R. #3, Barre, Vt. 05641. 

Vircinia CuHaprer or ACR 
Secretary-Treasurer, Dr. Charles P. Winkler, 8952 Bell- 
fonte Rd., Richmond, Va. 23229. 

Wasuincton, D. C., CHAPrER or ACR 
Secretary- Treasurer, Dr. Albert M, Zelna, 21 Masters SE 
Potomac, Md. 20854. 

pcc SrarE RADIOLOGICAL SOCIETY, CHAPTER OF 
A 
Secretary-Treasurer, Dr. John N. Roehr, 1011 Medical 
Dental Bldg., Seattle, Wash. 98101. 

Wesr VinciNIA RapioLocicat Society, Cuaprer or ACR 
Secretary-Treasurer, Dr. Andrew W. Goodwin, JI, 200 
Med. Arts Bldg., Charleston, W. Va. 25301. Meets con- 
currently with annual meeting of West Virginia State 
Medical Society, other meetings arranged by program 
committee. 

WESTCHESTER County RADIOLOGICAL SOCIETY 
Secretary, Dr. Isaiah J. Seligman, 16 Guion PL, New 
Rochelle, N. Y. 10801. Meets on second Tuesday of 
October, December, February and May. 
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Wisconsin RapioLooicAL Socrery, CHAPTER or ACR " 
Secretary Treasurer, Dr. Marvin L. Hinke, 630 5. Central © 
Ave., Marshfield, Wis. 54449. Meets twice a year, May- 
and September. | 

Wisconsin Soctety or THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Alvin Greenberg, Radiother. Cer., Univ. 
Hospitals, Madison, Wisc. 53706. Meets quarterly, 

Wyoming Raprococicat Society, CHAPTER or ACR 
Secretary, Dr. Ross J. Collie, Box 96, Lander, Wyo. 82520, 
Meets in fall with State Medical Society and in spring 
on call of President. 


Mexico, Puerto Rico AND CENTRAL AMERICA 


ASOCIACIÓN COSTARRICENSE DE RADIOLOGÍA 
Secretary, Dr. Francisco Miranbell S., Apartado 3352, 
San José, Costa Rica. Thirteenth Central American 
Congress of Radiology, San José, Costa Rica, Dec. 
4-8, 1973- | 
Asociación DE RapióLocos DE CENTRO AMERICA Y 
Panamá. Comprising: Guatemala, El Salvador, Hon- 
duras, Nicaragua, Costa. Rica and Panamá o 
Secretary -General, Dr. Francisco Miranbell Solis, Apar- 
tado 3352, San José, Costa Rica, Central America. Meets 
annually in a rotating manner in the six countries, 
ASOCIACIÓN PUERTORRIQUEÑA DE RapióLÓGÍA 
Secretary, De. R. B. Díaz Bonnet, Suite 504, Professional 
Bldg., Santurce, Puerto Rico. | 
SOCIEDAD DE RADIOLOGÍA DE SALVADOR : : 
Secretary, Dr. Carlos Meijia, sa Av. Nte. No. 434, San 
Salvador, Rep. Fi Salvador. Me 
SOCIEDAD DE RADIOLOGÍA DE GUATEMALA 
Secretary, Dr. Carlos E. Escobar, 9°. Calle A 0-05, Zona t, 
Guatemala. MP 
Socrepab MEXICANA DE Rapiotocía, A.C. 
Coahuila No. 35, México 7, D.F., Méxicn,. P 
Secretary-General, Dr. Jorge Cano Coqui. Meets first 
Monday of each month. —__, RM 
SocreDAD RADIOLÓGICA PANAMEÑA MN 
Secretary, Dr. L. Arrieta Sánchez, Apartado No. 6325, 
Panamá, R. de P. Meets monthly in a départment of 
radiology of a local hospital chosen at preceding meeting. 
Socrepap RaprorócicA DE Puerto Rico- 
Secretary, Dr. Heriberto Pagan Saez, Box 9387, Santurce, 
Puerto Rico. Meets second Thursday of each month at 
8:00 P.M. at the Puerto Rico Medical Association Bldg. 
in San Juan. 


Berrish COMMONWEALTH OF NATIONS 


Association or RADIOLOGISTS OF THE PROVINCE OF 
QuEBEC S 
rar Boul. Taschereau, Greenfield Park, P. Q., Canada. 
Meets four times a year. 

Britisy IxusrirruTE oF RADIOLOGY 
Honorary Secretaries, D. H. Traspnell, M. Cohen, 32 
Welbeck St, London, W1M/7PG, England. Annual 
General Meeting: May 15-18, 1974. 

CANADIAN ASSOCIATION or Puvsicisrs, Division or MED- 
ICAL AND Biotocicat Puysics . 

Honorary Secretary-Treasurer, Dr R. G, Baker, Ontario 
Cancer Foundation, Ottawa Civic Clinic, 1053 Carling 
Ave., Ottawa 3, Ont., Canada. 

CANADIAN ASSOCIATION OF RADIOLOGISTS 
Honorary Secretary, Dr. Ross O. Hill, 1555 Summerhill 
Ave., Montreal 109, Que., Canada. Thirty-seventh An- 
nual Meeting, Regency Hyatt House, Vancouver, B. C 
April 21-26, 1974. 

Epmonton AND District RADIOLOGICAL SOCIETY 
Secretary, Dr. L. A. Koller, Suite 360, Professional Bldy., 
10830 Jasper Ave., Edmonton 15, Alberta, Canada. 
Meets third Thursday of each month October to May, 
except December, at various Edmonton Hospitals. 

FacurTY or RADIOLOGISTS 
Honorary Secretary, Robert Morrison, Lincolns” Inn 
Fields, London WC2A 3PN, England. Annual General 
Meeting: May 15-18, 1974. 
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BAL RADIoLocicaL Srupv CLuB 
Secretary: Dr. W., Paul Butt, Montreal General Hospital, 
Montreal, Que., Canada. Meets first Tuesday evening, 
October to April. —  — 7 mE 
' Section or Rapiorocy or rue Royat Society or MEDI- 
* ciNÉ(CoNriINED to MEDICAL MEMBERS) 
Meetsthird Friday each month at 8:16 p.m. at the Royal 


-Society of Medicine, : Wimpole St, London, W. 1 


M8AE.1 England... | 

SocrÉTÉ CANADIENNE-FRANCAISE DE RADIOLOGIE 
Secretary -General, Dr. Hubert Sasseville, Verdun Hospi- 
tal, Montréal, P. Q., Canada. Meets every third Tuesday 
from October to April. > 

Tue Hosprrat Puysicists’ Association 
Honorary Secretary, J, B. Massey, B.Sc., Christie Hosp. 
and Holt Radium 'Institite, Physics Department, Wi. 
thington, Manchester Mao 9BX, England. 

Toronto RADIOLOGICAL SOCIETY 
Secretagy, Dt. Georgé Wortzman, Toronto General Hosp., 
Toronto .12, Orit:; Canada, Meets second Monday of 
each month; September through May. 

Tue RovaiiAustRALAsIAN CoLLEGE or RapioLocisTS 
Honorary Secretary, Dr. T. P, Loneragan, 45 Macquarie 
St. Sydney, N.S.W. 2000, Australia, 


we’). SOUTH AMERICA 


CotÉcro.BisitEiRO DE RADIOLOGIA 
éecretary General, Dr. Lauro de Abreu Coutinhe, Caixa 

. Postal :984,.Sio Paulo, Brazil. 

FEDERACIÓN ARGENTINA DE Soctepapes pe Rap:oLocíA 
Branches.of the: Federation are: Sociedad de Radiólogos 
de la Provincia de Córdoba; Sociedad Argentina de Ra- 
diología; Asociación Argentina de Radiología; Sociedad 

€ Radiología, Radioterapéutica y Medicina Nuclear de 
Rosario; Sociedad de Radiología y Medicina Nuclear del 

"Centro y Sudeste de la Provincia de Buenos Aires (Mar 

del Plata); Sociedad Saltefia de Radiología y Medicina 
- Nuclear; Sociedad de Radiología de Tucumán; Sociedad 
de Radiologia-del Nordeste Argentino; Sociedad de Ra- 

.: diólogía de La Plata; and Sociedad de Radiología de San 
Juan. ^... M 
Secretary-General- Treasurer, Dr. Roberto Habichayn, Av. 
Colón- 637, Córdoba, Argentina. 

SOCIEDAD ÁRGENTINA DE Rapio.ocfa 
Secretary-General, Dr. Tomás J. Gutiérrez E, Santa Fé 
11714 Buenos. Aires, Argentina. Meets first Wednesday 


sf) evening, April through December, 


Socrepap Botiviana pe RaproiocíA 
Secretary, Dr. Javier Prada Méndez, Casilla 1182, La 
Paz, Bolivia. Meets monthly. General assembly once 
every two years. Era 

SociEDADE BnasiLEIRA DE RADIOLOGIA 
Secretary, Dr. Armando Rocha Amoédo, Caixa Postal 
1532, Rio de Janeiro, Brazil. General Assembly meets 
every two years in December. 

SOCIEDADE BRASILEIRA DE RADIOTERAPIA 
Luiz Antonio, 644, São Paulo, Brazil. Meets monthly on 
second Wednesday at 9:00 p.m. in São Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

SociEDAD CHILENA DE RapioLocia 
Secretary, Dr. Manuel Neira, Casilla 13426, Santiago, 
Chile. Meets first Friday of each month at Av. Santa 
María 1810 at 7:00 P.M. 

SociEDAD CoroMBIANA DE RADIOLOGIA 
Secretary -General, Dr. Gustavo | Sánchez Sánchez, 
Bogotá, Colombia. Meets last Thursday of each month. 

SocrEDAD Ecuatoriana DE RapioLocíA 
Secretary, Dr. Carlos Palau Jimenez, Casilla £469, Guaya. 
quil, Ecuador. 

SociEDAD PaAnAGUAYA DE RapioLocíA 
Secretary, Dr. Hugo Volpe Rios, 15 de Agosto 323; 
Asunción, Paraguay. 

SociEDAD Peruana pe RADIOLOGIA 
Secretary-General, Dra. Ladis Delpino, Av. General 
Santa Cruz No. 315, Miraflores, Lima, Perú, Casilla 
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Correo, 2306, Lima, Perú. Meets monthl y except during 
January, February, and March. 

SociepaD DE RADIOLOGÍA DEL ATLANTICO 
Secretary, Dr. Raul Fernandez, Calle 40 #41-110, Baran- 
quilla, Colombia. Society meets monthly at the Instituto 
de Radiología. 

SocrEDAD DE RADIOLOGÍA DEL NORDESTE ARGENTINO 
Secretary-General, Dr. Francisco J. Velar, Catamarca 
£61, Corrientes. Argentina. 

SoctEDAD DE Rapro.ocfa pg La PLATA 
Secretary, Dr. Hiram D. Haurigot, Calle £o No. 374, La 
Plata, Argentina. 

SoctEbAD DE Rapiotocfa, CaxcEROLoGíA v  FísicA 
Mepica DEL UnucuaY 
Secretary-General, Dr. Manuel Gonzáles Maseda, Av. 
Agraciada 1464, piso 13, Montevideo, Uruguay. 

SOCIEDADE DE RaptoLocíA pE PERNAMBUCO 
Secretary, Dr. Manoel Medeiros Instituto de Radiologia 
da Faculdade de Medicina da Universidade do Recife, 
Caixa Postal sos, Pernambuco, Brazil. 

SOCIEDAD DE RogNTGENOLOGÍA Y MEDICINA NUCLEAR DE 
LA PROVINCIA DE CÓRDOBA 
Secretary-General, Dr. Lucas C. Di Rienzo, Ave. Gri. 
Paz. 151, Córdoba, Argentina. 

SoctEbAD DE RapioLocíA, RADIOTERAPÉUTICA Y MEDICINA 
NUCLEAR, DE Rosario 
Secretary-General, Dr. Federico Frágola, Santa Fe 1798, 
Rosario, Argentina. 

SoctEDAD SALTENA pe Rapiotocía v MEDICINA NUCLEAR 
Secretary, Dr. Julio Luis Baldi, Av. Sarmiento $36, Salta, 
Argentina. 

SOCIEDAD VENEZOLANA DE RaproLocfa v MEDICINA Nu- 
CLEAR 
Secretary-General, Dr. Salvador Itriago Borgas, Apartado 
Postal 9213, Candelaria, Caracas, Venezuela. Meets 
monthly, third Friday at Colegio Médico del Distrito 
Federal, Caracas. 


CONTINENTAL EUROPE 


ÖSTERREICHISCHE RONTGEN-GESELLSCHAFT 
Secretary, Dr. Ernst Kotcher, Wiener Allgemeine Poli- 
klinik Mariannengasse to, A-1090 Wien, Austria. Meets 
second Tuesday of each month in Allgemeine Poliklinik. 

SociÉrÉ RoyaLe BELGE pE RADIOLOGIE 
General Secretary, Dr. Joseph Baeyens, Alost, Belgium. 
Meets in February, March, May, June, September, 
October, November and December. 

SociÉTÉ EUROPÉENNE pe RADIOLOGIE PÉDIATRIQUE 
Secretary, Dr. J. Jääskeläinen, The Children’s Hospital, 
Stenbäckinkatu rr, SF-co290 Helsinki 29, Finland, 
Annual Meeting: May 29-June 1, 1974, Helsinki. 
Permanent Secretary, Clément Fauré, Hópital des En- 
fants Malades, 149, rue de Sèvres, 7¢ Paris tse, France. 

Societe Francaise DE RADIOLOGIE MÉDICALE, MÉDECINE 
NUCLÉAIRE ET ÉLEcTROLOGIE, and its branches: Soci. 
ETE DU Sup-Ovest, DU LITTORAL MÉDITERRANÉEN, DU 
CENTRE ET LYONNAIS, DU NORD, DE L'OuEsT, DE VEST, 
DU Massir CENTRAL, D'OUTRE-MER ET D'ËTRANGER. 
Parent Society meets third Monday of each month, ex- 
cept during July, August and September, rue de Seine 
r2, Paris, France, 

Secretary-General, Dr. Ch. Proux, 9 rue Daru, Paris 
75008, France. 

SociÉrÉ Francaise DE NEURORADIOLOGIE 
Secretary-General, Professeur agr. R. Djindjian 16, rue 
de l'Université 75, Paris 7*, France. Annual meeting. 

ČESKOSLOVENSKÁ RADIOLOGICKÁ SPOLEČNOST 
Secretary, Associate Professor Jaromir Kolář, M.D., 
Sc.D., Radiological Clinic, Praha 2, U nemocnice 2. 
Czechoslovakia. Meets monthly except during July, 
August and September. Annual general meeting. 

DgurscHuE RÓNTGENGESELLSCHAFT 
President, Professor Dr. med. Walter Frommhold, Di- 
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rector of Medizinisches Strahleninstitut der Universitat 
Tübingen, Róntgenweg t1, 7400 Tübingen, Germany. 

SociETÀ lratiANA Dr RapioLocia MEDICA E MEDICINA 
NUCLEARE 
Administrative Secretary, Prof. E. Conte, Ospedale 
Mauriziano, 10128 Torino, Italy. Meets annually. 

Societas Raprococica DANICA 
Secretary, Dr. Bent Langenfeldt, Tretommervej 20a, DK- 
8240 Risskov, Denmark. 

NEDERLANDSE VERENIGING VOOR RADIOLOGIE 
Secretary, Dr. J. D. Mulder, Dept. of Rad., Akademisch 
Ziekenhuis, Leiden, Netherlands. 

SCANDINAVIAN RADIOLOGICAL SOCIETY 
Secretary-General, Professor C. E. Unnérus, M.D., Haga- 
lung-Tapiola, Havsvindsvagen 5 C., Finland. Annual 
Meeting in Uppsala, Sweden in June 1974. 

Socigpap EspaNota pe RaproLocía v ErrcrROLOGÍA 
MépbiICAs Y DE MEDICINA NUCLEAR 
Secretary, Dr. José Bonmati, Villanueva, 11, Madrid 1, 
España. Meets every second Friday of each month, Oct. 
to June, inclusive, in Madrid. 

SocreEDADE PortuGuEsA DE Raprorocia E MEDICINA 
NUCLEAR 
Secretary-General, Dr. Luís Aires de Sousa, Av. Ehas 
Garcia, 123- 1, Esg.-Lisboa i-Portugal. 

SCHWEIZERISCHE VEREINIGUNG FUR RaproLociE, Nu- 
KLEARMEDIZIN UND STRAHLENBIOLOGIE (ASSOCIATION 
SuissE pe Rapiotocie, MÉDECINE NUCLÉAIRE ET DE 
RADIOBIOLOGIE) 

Secretary, Dr. med. Gustav Schoch, Bethesdaspital, Gel- 
lerstrasse 144, 4000 Basel, Switzerland. 


ASIA 


IupiaN RADIOLOGICAL ASSOCIATION 
Secretary, Dr. L. R. Parthasarathy, 44 Constable Road, 
Madras—-23, India. 

INDONESIAN RADIOLOGICAL SOCIETY 


Secretary, Dr, Gani [jas Sasmitaatmadja, Radiology 
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wh, 


Dep., Faculty of Medicine, University. af H Mencia, 
Salemba 6, Jakarta, Indonesia, os œo 7O : 
Iranian RADIOLOGICAL Society = 7 0— 
Secretary, Dr. Issa Yaghmai, P.O. Box No. 14-1191, 
Teheran, Iran. The Society meets on the second Saturday 
of each month. The Fourth Iranian Congress of Radiol- 
ogy will be held in Teheran, April 30-25, Agf. The 
deadline for acceptance of papers is Jan. 20, 1974. 5 
Isnakn Rapio.ocicar Society — 75 5. 

President, Dr. I, Izkovitch, 2 Wingate &ve., Beit Harofe, 
Haifa, Israel. DG ARCET 
Japanese AMERICAN RADIOLOGICAL SoclETY = > — 
Secretary, Thomas J. Imray, Maj. MC, Chief, Radiol. 
Dep., US Army Hosp., Camp Zana, Japan, APO 5an 
Francisco, Calif. 96343. Meets 3rd Thursday, monthly at 

various locations in Tokyo. ww 





RADIOLOGICAL SOCIETY OF p M NE 
Secretary, Prof. Rojana Suvansuthi, M;D., Ph.D., 

Depart. of Rad., Sirizaj Hospital, Faculty of Medicine, 

Mahidol University, Bangkok 7, Thailand; 


ÁFRICA i ES 

Association or RaptoLoóisTS or WEST ApKicA |. 7 
Honorary Secretary, C. A. Beetlestóne, M.B., B.5.,- 
D.M.R.D., Dept. Radiol, University ‘College Hosp., 
Ibadan, Nigeria. Twelfth Annual Coriference in Mon- 
rovia, Liberia, Febr. 22-24, 1974. | 

RADIOLOGICAL SOCIETY oF SOUTH ÁFRICA i 
Secretary, Dr. B. Rosenberg, P.O. Box 5200, Johannes- 
burg, South Africa. ox E a 

SOUTH AFRICAN INTERNATIONAL RADIOLOGICAL CONGRESS 
Director, Dr. Paul Sneider, P.O. Box 4878, Johannesburg, 


South Africa. 
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TagoLo, Graniuict, Roncart, GIUSEPPINA, 
MICHETTI, ALESSANDRO, and Garri, AL- 
BERTO. Interesse della determinazione simul- 
tanea radioisotopica del flusso epatico e 
della portata sistemica in alcune epatopatie 
dell'anziano. (Interest of the simultaneous 
radioisotopic determination of the hepatic 


hepatopathies of the aged.) Radiol med., 


May, 1973, 59, 4177427. (Address: Dr. G. 
l'arolo, Ospedale di Circolo, 37 viale Borri, 
1-21100 Varese, Italy.) 


The study of the hemodynamics of the liver 1s 
generally performed with methods which determine 
the hepatic plasmatic flow. These methods are based 
on the determination of the plasmatic clearance of a 
radioactive colloid which can be considered propor- 
tional to the hepatic plasmatic flow. 

The procedure proposed by the authors is a modi- 
fed version of the methods currently used for the 
determination of the plasmatic clearance of the col- 
loidal radiogold as suggested, among others, by 
Vetter et al. (1954), Riddel et al. (1957), Fauvert 
et al. (1988), and Tarolo and Mombelli (1968). The 
modifications introduced permit one to determine 
simultaneously the median time of the hepatic low 
and the cardiac output. 

After the injection of colloidal Au’, the simulta- 
neous determination of the cardiac output and of the 
constant for the plasma disappearance of the radio- 
colloid is made by evaluating the precordial curves 
of radioactivity. In this manner the hepatic plas- 
matic flow can be expressed as a fraction of the 
svstemic flow. 

The study was conducted on 27 individ uals of both 
sexes, of ages above 65 years and on a patient 
58 years old, all admitted to the Geriatric Division 
of the Ospedale di Circolo of Varese. Ten patients 
were affected by miscellaneous diseases not influenc- 
ing the cardiocirculatory or hepatic function. In 9 
individuals there was chronic liver stasis and 8 pa- 
tients were affected by chronic liver disease with 
clear evolution into a cirrhosis. 

The usefulness of the procedure is in the possibility 
to differentiate between a progressive chronic form 
of liver disease and a circulatory hepatic stasis.— 


A. E, Govoni, M.D. 


Huvs, J., Orre, H., GATERA, G., FREvENS, P., 
Kavinict, J., and Grosjean, O. L'hépatog- 
raphie ombilicale avec un produit de con- 
traste huileux. (Umbilical hepatography with 
an oily contrast material.) Presse méd., May, 
1973, 2, 1207-1210. (Address: ]. Huys, 
Clinique de Radiothérapie et de Médecine 


* 
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Various roentgenologic methods have been estab- 
lished for the diagnosis of liver diseases, but none has 
proved entirely adequate. Angiography and spleno- 
portography, for example, entail compheated pro- 
cedures which are not too well tolerated. Seintigra- 
phy, on the other hand, is free from risks, but fails to 
disclose small lesions measuring less than 2 cm. in 
diameter. | | 

Therefore, umbilical hepatography is proposed as 
most informative and least harmful. Under local anes- 
thesia a 3 cm. incision is made midway between the 


umbilicus and the xiphoid process. The falciform 
ligament is identified and a thin catheter 1s. intro 


duced into the umbilical vein which forms the lower 


border of the ligameht. The tip of the catheter is 


directed into the left hepatic vein. 


During the injection the catheter is slowly with- 
drawn from the left hepatic vein, so that the con- ~ 


trast material can reach the right side; Exposures are 
now made during the vascular and-the parenchymal 


phase. When lipiodol instead of an. aqueous solution | 


of iodine is used, follow-up roentgenógrams are also 
obtained 4 and 24 hours afterward. | 
Pathologic changes during the sascudar. phase in- 
clude: occlusion of vessels with a peripheral avascular 
zone; a decreased caliber of vessels, and .abnormal 
vessels as seen in portacaval anastomosis. The prin- 
cipal change in the parenchy ma! phasé is a lack of 
homogeneity. Representative. cases of-a malignant 
hepatoma, a metastatie carcinoma, and hepatic cysts 


associated with larger’.eysts of the pancreas are 
illustrated. u 


Cirrhosis of the liver, vascular occlusions, and in- 
trinsic as well as extrinsic lesions represent the chief 
indications for the procedure. Furthermore, portal 
vein pressure can be determined. Specific medica- 
tions can also be directly injected into the portal 
circulation. 

Although no serious complications have been en- 
countered, the remote possibility of thrombosis or 
phlebitis of the portal vein exists when long-term 
medication of cytotoxic drugs is administered 
through an indwelling catheter. i | 

The new method has been successfully applied in 
42 cases--at first with an aqueous iodine solution; 
and later on with lipiodol which has proved more in- 
formative for the detection of invasive lesions.— 


Ernest Kraft, M.D. 


GENITOURINARY SYSTEM 


PasrersHank, S. P., Cuow, K. C., Barzan, 
M. A., Baurzan, R. B., CUNNINGHAM, ds 
and Cross, J. W. Renal homotran splanta- 
tion: angiographic features in first 180 days 
following surgery. J. Canad. A. Radiologists, 
June, 1973, 24, 104-113. (From: Depart- 
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ats: of Radiology, Medicine and Pathol. 
; University Hospital, Saskatoon, Sas. 
ifchewan, Canada.) 
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. Thegrauthors-describe a series of 94 renal trans- 
plajtatipns over à IO year period and divide the 
Suis: post-transplantation problems into 2 cate- 
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l immediateproblems are those which occurred 
within the first 48 hours, and the gente problems oc- 
curred within the first 180 days. Phere were 62 angio- 
graphic examinations performed which are included 
in this study. All. but 2 of these involved transplanta- 
_hons,of cadaver kidneys. Angiography was carried 
tout at approximately 40. «lays postoperatively in 


s^ dany ðf thë later patients in the stud y. The anasto- 
LS? mote sité was evaluated and the main rena. arteries 


were assesséd for'stretching, irregularity, or obstruc- 
tion; Arterial clearance was considered as prolonged 
ör normal. Nephrograms were regarded as non- 
existent, faint, moderate or excellent. The veno- 
grams were:considered from the point of view of 
presence or absence ef thrombi. The procedures were 

done .by pressure injection in the ipsilateral iliac ar- 
tery and several arteriographic examples are re~ 
produced. 

In the immediate rejection group there were 3 
patients, whose arteriograms allowed no visualization 
of the términal interlobar or arcuate arteries, An 
—additiofal 3 patients developed arterial thrombosis 
and g3pstien ts had abnormalities at the site of the 
anastomésis . associated with narrowing or pre- 
existing’plaque formation. Acute tubular necrosis 
was seen twice and in each patient the irterlobar 
areds were stretched with prolonged arterial clear- 
ance time. s. ^ yi 

In the acute group early rejection was demon- 
strated-id-5 patients and abnormal! findings of renal 
enlargement, stretching of the segmental and inter- 
lobar arteries and prolonged arterial clearance time 
were evident. Venógrams in 3 patients showed 
thrombi. NP 

In the classical rejection group there were 29 pa- 
tients and abnormalities a ngiographically were in the 
interlobar and more peripheral arteries. A combina. 
tion of stretching and vascular irregularity was 
noted. Some patients showed abnormalities of the 
segmental artery which consisted of irregularity and 
narrowing. Arterial clearance times were prolonged, 
but most patients had normal sized kidne ys. 

Evaluation of the normal examinations which 
were done indicates that there is an approximately 
15 per cent increase in size of the kidney as well as an 
increase of 25 per cent due to the new position and 
resultant roentgenographic magnification. The path. 
ologic findings of the immediately rejection kidneys 
and those with abnormalities at the site of cn anas- 
tomosis are discussed. Acute tubular necrosis was 
encountered only in focal areas; occasional infarction 
is also described. 
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The arteriographic appearance of the acute resec- 
tion kidneys was not pathognomonic according to 


the authors, but in the classical acute rejection type 


the kidneys are swollen and pathologically exhibit 
pallor with fibrinoid necrosis. One can demonstrate 
deposits of immunoglobulin and complement in the 
arterial wall with intimal proliferation and a lympho. 
cytic infiltration of tubules, glomeruli and muscular 
arteries. The arteriograms initially demonstrate mul. 
tiple areas of irregularity and subsequently multiple 
obstructions occur with a prolonged nephrogram. 
The majority of the findings are in the interlobar 
and more distal arteries and in only a few instances 
were the segmental arteries involved. A delay in the 
arterial clearance time which is mentioned as one of 
the more reliable signs of rejection was not exper- 
ienced by these authors who noted dela y of clearance 
time in other conditions. 

The authors conclude that the arterial and nephro- 
graphic appearances have been most helpful in an- 
alysis of rejection problems, but that prolonged ar- 
terial clearance time may be seen in an y condition 
which causes an increased peripheral arterial resist- 


ance. Robert P. Andrews, M.D. 


Krane, Roserr J., CHo, Sanco IN, and OLssoN, 
Cart A. Renal-transplant ureteral obstruc- 
tion simulating retroperitoneal fibrosis. 
JAMA, Aug, 1973, 225, 607-609. (Ad. 
dress: Dr. Carl A. Olsson, 150 S. Huntington 
Avenue, Boston, Mass. 02130.) 


Two renal transplant patients were shown to h ave 
ureteric obstruction caused by dense scar tissue sur- 
rounding the ureter. In one case this retroperitoneal 
fibrosis was secondary to trauma, and in the other 
case it was secondary to tale granuloma. 

Roentgenologically, there was calycectasis and 
pyelectasis with no site of obstruction demonstrated. 
The bladder was normal and there was no evidence 
for bladder outlet obstruction. A ureteral catheter 
could be placed without difficulty in the renal pelvis 
and obstructive drainage followed the catheteriza- 
tion. 

Both patients responded well to an operation, in 
which the host ureter was used. Following the pro- 
cedure, in both cases, the serum creatinine promptly 


dropped to levels around 1 mg. per cent.-—Danie! P. 
Link, M.D. 


Kyaw, Myo M., and NrEwMaN, Harry. Per- 


MES 





Percutaneous puncture of renal cysts with aspira- 
tion of fluid and iniection of contrast material has 
been of value since 1939. The injection of a sclerosing 
solution for therapy of benign cysts under fluoro- 
scopic control also has been part of the procedure 
since the early 1950's. Use of a triple contrast method 
involving percutaneous cyst puncture with aspira- 
tion of cyst fluid for bacterial and cytologic examina- 
tion followed by injection of air, water-soluble 
iodinated contrast medium and nonabsorbable oily 
contrast agent such as pantopaque is desired. This 
latter material acts as a foreign body and a sclerosing 
agent and the diagnostic accuracy rate of nearly 100 
per cent makes this nonsurgical treatment for simple 
cysts a method worthy of serious consideration. 

The authors present 4 illustrated cases. Their 
technique is to premedicate the patient, place him in 
prone position on the fluoroscopic table and guide 
the needle into the cystic structure, utilizing an outer 
covering of teflon over the needie as a catheter. This 
procedure combined with renal angiography and 
nephrotomography as well as pyelography can screen 
out that small number of false negative renal car- 
cinomas with nearly complete effectiveness. 

The 4 cases presented demonstrate a dramatic re- 
duction in the size of the benign cyst following the 
injection of the sclerosing material in roentgenograms 
obtained over periods ranging from § to 14 months. 

The authors point out in their summary that this 
relatively safe technique offers a simple yet effective 
method of nonsurgical therapy for renal cysts which 
are generally innocuous and extremely common inci- 
dental pathologic findings in adult. patients.—- 


Robert P. Andrews, M.D. 


WitLiAMs, C. BARRIE, and MITCHELL, IE et 
Carcinoma of the ureter—a review of 54 
cases. Brit. Y. Urol., Aug., 1973. 45 377-397- 
(From: Department of Urology, Bristol 
Royal Infirmary, and Southmead General 
Hospital, Bristol, England.) 


‘The authors report their findings of a prospective 
study of 34 cases of primary transitional cell car- 
cinoma of the ureter and of 20 cases of carcinoma of 
the ureter associated with carcinoma of the urinary 
bladder. All cases were examined and treated during 
a 20 year period. A system of grading and staging 
benign and malignant tumors of the ureter is de- 
scribed. 

There were £4 cases of carcinoma of the ureter, 43 
cases of carcinoma of the renal pelvis, and 2,777 
cases of carcinoma of the urinary bladder examined 
during this period, for an incidence of 1 ureteric car- 
cinoma for every £1 urinary bladder carcinomas. 

The age range of patients with primary carcinoma 
of the ureter was from 43 to 79 years. Males predom- 
inated over females by a ratio of 2 to 1. There were 
14 low grade, 15 average grade, and 5 high grade car- 
cinomas. The most common presenting symptom 
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was hematuria, which occurred in 31 of 34case8, and. 


was followed less frequently by a history of lé pain. g. 
and backache or abdominal pain. A palpable idney. Și 







was found on the affected side in half of. thes& case! 
and usually was associated with an average ôr high” - 
grade malignancy. di cO eee 

Excretory urography was done in 30 casés of pri- 
mary carcinoma of the ureter. There was nonfunc- 
tion of the associated kidney irt 18 cases, hydrone- | 
phrosis in 4, a space-occupying ureteric lesion in 6, 
and a negative examination in 2 cases. — ZB 

The distal third of the ureter was the most com- - 
mon site of primary carcinoma of the ureter (19 
cases), with most of the remaining’ cases distributed 
equally in the upper third (7 cases) and. the. middle 
third (6 cases). There were 2 cases of total involve- 
ment of the ureter. = ee os 

Urinary bladder carcinoma subseq tently devel- .- 
oped in 11 of the 34 cases of primary carcinoma of the 
ureter. The frequency of secondary bladder tumor 
increased in those cases not having resection of a cuff 
of bladder during nephro-ureterectomy. Most of the 
secondary bladder carcinomas occurred near’ the 
ureteric orifice which drained. the tumor-bearing 
ureter. | 

The diagnosis was delayed in 3 cases of primary 
carcinoma of the ureter in which nephrectomy was 
done for hydronephrosis. Persistent hematuria fol- 
lowing nephrectomy led to the diagnosis of a tumor 
of the ureter. A small calculus in.the renal pelvis de- 
laved the diagnosis in anothercasé. - v E 

The best prognosis in primary carcinoma’ of the 
ureter followed a one stage nephro-uréterectom y 
with resection of a cuff of urinary bladder...” 

A marked reduction in survival was “associated 
with a palpable kidney, nonfunction of the kidney, 
and invasion of the muscle coat. y 

Seventeen of 20 cases of ureteric tumors associated 
with bladder carcinoma had low grade malignancies. 
The ureteric tumor was diagnosed an average of 4 
years and 10 months following detection of a bladder 
carcinoma. In most cases the tumor of the ureter was 
in the distal third and was of the same grade as the 
bladder carcinoma. Six of these cases had a palpable 
kidney. Additional bladder tumors developed in 14 
cases of this group.—Pau/ M. Dassel, M D. 


Cuu, Ann M. Female urethral carcinoma. 
Radiology, June, 1973; 707, 6277-630. (Krom: 
Department of Radiation Medicine, Massa- 
chusetts General Hospital, and Department 
of Radiation Therapy, Harvard Medical 
School, Boston, Mass.) 


Over a 30 year period (1940-1979), 22 women with 
proved urethral carcinoma were given definitive ra- 
diation therapy at the Massachusetts General Hos- 
pital. No patients in this series received radical treat- 
ment prior to being seen. All patients received radia- 


tion therapy. The majority of patients received com- 








bination. external! beam and interstitial radiation 
"therapy, the. total tumor dose ranging from 6,000- 
` 8,000 rads, frequently with a rest period of 1 to 2 
weeks between the two therapeutic modalities. A 
^ second group received external beam therapy oniy, 
— -while-a third group received interstitial radium oniy. 
^ All external beans therapy was of teletherapy volt- 
age with the exception of I patient who received 


Fifty per cent of the lesions involved the distal 
third of the urethra. The 5 year "no evidence of dis. 
ease" rate was 64 per cent in this particular group. 
à When disease extended outside the urethra anvolv- 
ing the vulva, bladder neck, or periurethral tissue), 
‘the results-sere uniform! y poor and the € year “no 

+: evidence of disease” rate was 32 per cent, 
el ‘oriclusion§ drawn were as follows: 
(i Distal urethral lesions are effectively treated 
tby radidtion ‘therapy with good urinary control. If 
|. these lesions hage not invaded adjacent structures, 
- interstitial'radiatjon alone (5,500~6,000 rads) is ade- 
^quate; 2,000 rads-tumór dose external beam therapy 
prior to implantationis recommended to decrease the 
likelihood of seeding. ° " 

(2) Fo tumors involving the bladder neck, or 
periurethral tissues, external beam therapy (4,000- 
5,000. rads tumor dose in 4-£ weeks) followed by an 
additional 3,000-4,000 rads by interstitial implant 
delivered in 3-4 days is recommended. A suprapubic 
cystotomy allows selective placement of need’es. 

(3) For.patients^with marked extension to peri- 
urethral tissues, or. those medically inoperable, ex- 
ternal beam rådiatioù therap yv-only to a tumor dose 
of 6,009-6,600 rads using a four-field “box tech. 
nique" js recommended. D. E. Marley, Fr, M.D. 





Er. | SKELETAL SYSTEM 

SILBERSTEIN, EDWARD B., SAENGER, EUGENE L., 
TOFE, ALEXANDER J., ALEXANDER, GEORGE 
W., Jr., and Park, Hee-MyuxnG. Imaging of 
bone metastases with """Tc .Sn.EHDP (di- 
phosphonate), F, and skeletal radiography: 
a comparison of sensitivity. Radiology, June, 
1973, 707, 551-555. (From: Radioisotope 
Laboratory, Departments of Radiology and 


The authors compared a new technetium-labeled 
diphosphonate compound (Tea. Sn-EHDP: with 
fluorine 18 bone scanning and radiographic skeletal 
survey to determine its ability to detect metastatic 
lesions. 

Ten patients with biopsy proved carcinoma and 
clinically suspected metastases underwent 3 studies: 
a skeletal radiographic survey; scanning after injec- 
tion of 4 mc fluorine 18; and scanning after injection 
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of 10 mc Tc??? Sn. EHDP, Imaging was performed 
with a Nuclear Chicago Pho Gamma/HP camera and 
a high sensitivity collimator and the Ohio Nuclear 5 
inch Dual Probe Model 84 rectilinear scanner with 
2:1 minification. A c inch collimator was employed 
for I" scanning and a 3.5 inch medium energy col. 
limator was employed for Tee Sn.EHDP. An en. 
hancement factor of 2 was used for both F!5 and 
Tc*". Sn. EHDP. 

There was no clinical or laboratory evidence of 
toxicity of Tc". Sn.EHDP. The safety of this rela. 
tively new pharmaceutical grade EHDP has been 
demonstrated by the use of oral doses of IO to 20 
mg./kg./day for up to 5 years. The patients in this 
current study received a single 1 mg. dose per scan, 
which is approximately 0.02 mg./kg. Each patient 
in this study was followed carefully for 1 week fol. 
lowing the examination. 

The Tc??".Sn.EHDP scans were read b v one of the 
authors without knowledge of the clinical history or 
diagnosis. The F!3 scans were processed through daily 
read-out sessions conducted by the Radioisotope 
Laboratory staff. The skeletal radiographs were read 
by another physician without any clinical informa- 
tion. 

These 3 studies revealed a total number of 6o 
metastatic lesions in the 10 patients. 

Analysis of the results showed: that scintigraphy 
with F5 revealed only 33 of the 59 lesions seen with 
Te?".Sn.EHDP; that Tc? Sn-EHDP delineated 
43 metastases not seen by radiographic examination; 
and that radiography, but not scanning, revealed a 
metastasis in only 1 of the total of the 60 lesions. 

This study adds to the several already published 
in affirming that scintigraphy detects metastases not 
apparent on skeletal roentgenographic SUrVeys,.-— 


W.O. Havens, M.D. 


Waxman, Aran D, Bryan, Davib, and 
SIEMSEN, Jan K. Bone scanning in the drug 
abuse patient: early detection of hematoge- 
nous osteomyelitis. 7 Nuclear Med., Sept., 
1973, 74, 647—6:c. (Address: Dr. A. D. Wax. 
man, Nuclear Medicine Section, LAC/USC 
Medical Center, 1200 N, State Street, Los 
Angeles, Calif. goo33.) 


Intravenous drug abuse can result in hematoge- 
nous osteomyelitis, especially involving the lum- 
bar vertebrae and sacroiliac joints. Seven intrave. 
nous drug abuse patients with vague low back and 
pelvic complaints were studied by scanning. The 
lumbosacral spine and pelvic roentgenograms were 
either negative or equivocal. Fu 

A dose of ; mc [3 was given intravenously and 
the scans were made 2 hours later employing a dual. 
headed rectilinear scanner. The scans were positive 
in the 7 cases. Lumbar vertebrae were involved in 6 
cases and the sacroiliac joints in 2 cases, The poster- 
lor projection was negative in 4 cases, whereas the 
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anterior projection was positive. This was thought 
to be due to the vascular supply. 

Confirmative diagnoses were made by bone biopsy 
in § cases, by blood culture and progressive roent- 
genographic changes in 1 case and in another case by 
progressive roentgenographic c hanges. 

Bone scanning can be used in the early detection 
of hematogenous osteomyelitis and is recommended 
as à screening procedure in intravenous drug abuse 
patients with complaints referable to the back and 
pelvis.—Charles W. Cooley, M.D. 


LEJEUNE, J, Reenter, Rọ, Lusrman- 
Marecuat, J., Marruerem, W., Henry, J., 
and SMETS, W. Revue de 70 cas de sarcomes 
de la lignée ostéogénique. (Review of 70 
cases of sarcomas of osteogenic origin.) dcla 
chir. belg., Oct., 1972, 77, 376-398. (Address: 
F. J. Lejeune, Avenue des Eperviers 117, 
B-11s50 Bruxelles, Belgium.) 


The authors reviewed 70 cases of osteogenic sar- 
coma treated between 1947 and 1964 at the Bordet 
Institute, The Tumor Center of the Free University 
of Bruxelles. 

Osteogenic sarcoma, although rare, is the second 
most frequent malignant bone tumor, myeloma be- 
ing the most frequent. 

By definition, osteogenic sarcoma is a tumor aris- 
ing from the true bone elements, to the exclusion of 
tumors arising from the endothelial and vascular 
elements, e.g., reticulosarcoma, Ewing's tumor, ma- 
lignant lymphoma and hemangiosarcoma. All pa- 
tients were followed for a period of at least § years, 
or until death. 

In the authors’ series, osteogenic sarcoma occurred 
approximatel y twice as often in the male as in the 
female, varying in age between 6 and 82—the ma- 
jority were under 40 years of age. 

The anatomic distribution of the 7o tumors was: 

lower extremity 34; upper extremity 10; trunk 10; 
facial bones 9; other 7. The diagnosis was confirmed 
by open biopsy. The treatment consisted of surgery 
(17 cases), radiation therapy (15 cases), combined 
radiation therapy and surgery (35 cases), chemo- 
therapy (2 cases), and 1 patient refused treatment, 
Of the so patients who received radiation therapy, 
45 were treated by orthovoltage and 5 were treated 
with cobalt 60 or megavoltage radiation. The dosage 
varied between 4,000 and 6,000 r. 

Surgery consisted of amputation or disarticulation. 

Twenty-two of the 7o patients had a § year sur- 
vival, regardless of the type of treatment. 

Eleven tables accompany this article.—/P:/iam 


H. Shehadt, 4 M.D. 


D'ErrORRE, A., and Boncut, A. La granulo- 
matosi lipoidea dello scheletro: studio radio- 
logico di tre casi. (Lipoid granulomatosis of 

the skeleton: radiologic study of three cases.) 
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Ann. radiol. diag., 1973, 44 4155351 8, (From: | 
Servizio d: Radiologia e Radioteérapia, Isti- 
tuto Ortopedico Rizzoli, Bologna; Ttaly. ) 





Lipoid granulomatosis, nak “also. as osseous ^ 
xanthomatosis, skeletal lipoidosis"without cranio- 
hypophyseal localization, and Ípiodose osseuse à ^ 
cholestérine, is a rather rare pathologic! entity affect. - 





ing the skeletal system, and of. which is recognized." ^ 
a solitary and a diffuse form. Fhe condition is part oF ~ 
the group of reticulohistiocytoses to which cosino-. 
philic granuloma, Hand-Schiler-Christian disease, 
and Letterer-Siwe disease d E and. which a 


ade S 








(Merrill, A. [3 Case of xanthatpi Shae rate 
bone lesions: 0.0. 480) 92 DA OA ; 
Three cases of lipoid granulomatosis are reporte: d. 
in detail and reviewed. iet 
Discussed are the ctiópithogénesis; the Hines 
radiographic and histologic | characteristics. of the. 
Hand-Schüller-Christian disease and oflipoid granu- 


lomatosis.—/4£. F. G ovoni, M.D. 44S 

Ennis, J. T. "Ag EHOUSE, G., Ross, F. G. M., 
and MiDDLEMISS, J. He The radiology of Phe 
bone changes in histiocytosis X. Clin. Radiol., 
April, 1973, 24, 212-220. iFromt. Depart- 
ment of Radiology, Bristol ‘Royal Infirmar v, 
Bristol B52 SHW, E DE land.) - 


Histiocy tosis X basically i$ a Tar er histio- 
cytic proliferation of. unknown: ‘etiology. This term 
encompasses: the most common, most benigh form 
of the disease, eosinophilic granuloma; the lees. com- 
mon form, Hahd- Schüller-Christian disease, usually 
with multiple skeletal lesions (in which the classic 
triad of diabetes insipidus, exophthalmos, and skull 
lesions is not likely to be present); and the least 
common, Letterer-Siwe disease, the most malignant: 
type. 

The most frequent roentgenologic finding in. the 
series of 20 patients reported was sharply pinched 
out areas of destruction occurring in both the medul- 
lary and cortical portions of the bone. Subperiosteal 
new bone formation, both discrete layering, and 
localized matted cortical thickening, was a common 
finding in the long bones. A multi! ocülar,appearance 
was observed in several of the flat bone lesions, while 
bone expansion, pathologic fracture, and osteoporosis 
were considerably less common. Sequestra were oc- 
casionally seen in the center of skull defects. When 
the lesions responded to treatment or remitted spon- 
taneously, the appearance of both the flat and long 
bones usually returned to normal. In no case of ver- 
tebra plana, however, did the height of the verte ‘bral 
body reconstitute itself during the period of observa- 
tion. Most bone lesions presented clinically with soft 
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tissue swelling, and the extraskeletal manifestations 
may involve almost every organ in the body. 

The: localized lesions of histiocytosis X may de- 
velop? rapidly. and become roentgenographicall y 
manifested within 6 weeks of the onset of the first 
sy mptoms. Involvement of the flat bones predomi- 
nates, with the calvarium being the commonest site. 
In the present series, the number of long bone lesions 
represented only 20 per cent of the total bones in- 
volved. The femur i is the most common long bone to 
be affectedz.-- 

If the base of the skull is affected, destruction is 
- often seen in the mastoid and petrous portions of the 
temporal bone. These patients frequently present 
with otitis media, which is superimposed on the local- 
ized lesiartof Ehistiocy tosis X in the petrous bone. 
ible was the fourth most common site 
Hent'in the present survey. The lesion 
teristically arises near the apex of a tooch, and 
as 1t enlarges, thé bone surrounding one or several 
teeth disappears; since it is replaced by histiocytic 
granulation tissue,’ “This gives rise to the ‘Floating 
Teeth” appearance. : Bs 

The differential | diagnosis of vertebra plana is 
given as: histiocytosis X; trauma; Gauchet's dis. 
ease; Hodgkin's disease; leukemia; osteoporosis; 
nerofibromatosis; and hemangiomas. 

The differential; diagnosis of the skeletal lesions of 
histiocytosis X includes: osteomyelitis; Fwing's 
tumor; osteosarcoma; epidermoid of the skull; 
fibrous dysplasia; metastatic carcinoma; and mul- 
tiple myeloma.—Dona/d M. Monson, M.D. 


MI SCELLANEOUS 


Remy Sora, Env. ARDO F., Inza, Ropero, and 
CONSOLI, FRANCISCO. Mastitis a células 
plasmáticas. (Plasma cell mastitis.) Prensa 
méd. argent., rene 1972, 59, 1691-1693. 
(From: Hospital de Clinicas “J. de San Mar- 
tin," Primera Cátedra de Ginecologia, Uni- 
versidad de Buenos Aires, Argentina.) 
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This type of ductal ectasia, also known as come- 
domastitis, was found in 19 patients among 2,066 
cases of breast lesions (0.9 per cent of total). The 
disease was bilateral in 1 of the 1g patients. 

The mammary dysplasia is an inflammatory, non- 
infectious process. In essence it consists of reactive 
periductal fibrosis (with n cells) secondary to 
periductal escape of retained lipid material from 
dilated obliterated terminal collecting ducts in the 
subareolar area. 

The symptoms are: nipple discharge of variable 
character (52 per cent of the cases); nipple inversion 
(73 per cent); palpable subareolar nodule (2-4 cem., 
firm, poorly defined, clinically undistinguishable 
from carcinoma); and Salpable axillary lymph nodes 
(84 per cent). Acute episodes (pain, skin redness) 
can occur. 

Treatment consists of excision for biopsy pur- 
poses.— fulian B. 4disarez, M.D. 


Manzur Luna, RAFAEL, GORDON, SAMUEL B., 
De Watpmann, Liniana E., SUAREZ, Jorce 
C., and CERESA, ARTURO D. Niveles enzi- 
máticos séricos en tumores con y sin metásta- 
sis. (Enzymatic serum levels in tumors with 
and without metastasis.) Prensa méd. argent., 
Jan., 1973, 59, 8—1881. (From: Cátedra 
de Clinica Quirúrgica II, Facultad de Cien- 
cias Médicas, Univ. Nac. de Cuyo, Argen- 
tina.) 


Serum levels of various enzymes were studied in 
61 patients with tumors of various areas (sg had 
malignant tumors, 2 had benign tumors). 

It was found | that the determinations of gamma 
glutamyl transpeptidase, and ME levels 
were the most helpful (sensitive) in d etermining the 
presence of hepatic metastases. When the level of 
these enzymes is at least twice their normal values, 
hepatic metastases are usually present.—"ulian B. 


Alvarez, M.D. 
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BASIC FEATURES: 


3 exposures per second 
Biplane—simultaneous or 
alternate exposures a | 
U-35 film size 14" x 14" for at 


e 20 films capacity | 2. R Í dominal, peripheral, orae 
| E eee “and cerebral angiography, inc 
e Punch card control gw: MEN magnification technique. 

¢« Stands for various applications = EE ssa film size 14” x 14” he 
us | "see-through" capability for e: 


^. posure monitoring on TV. 












— C U-24 film size 24 x 30 cm (ab 
912" x 1134") fine detail, filn 
-= saving changer, especial 
: suited for cerebral angiograph 
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 redi-FLOW puts convenience on tap- 
with four studies from one source. 


NOW a presuspended, prehydrated barium preparation that’s easy and economical to use in all gastro- 
41 i 


intestinal radiological studies: 
esophageal upper G.I. routine enema air contrast enema 
Time-saving redi-Flow is flavored, concentrated, prehydrated, autoclaved, and homogenized. 
Ready to use- with simple dilution directions for each type of study ino blender needed). 
Produces consistent, uniform coating in ali radiological examinations, including 

excellent readings in post-evacuation films. 

Available in individual 16 il. oz. cans; for added thrift, a plastic top is included to 
facilitate refrigeration for later use. 

All-purpose Suspension redi-Flow (barium sulfate 100% W/V}, 


Simplifying without compromising 


p FLOW PHARMACEUTICALS, INC. 
‘Palo Alto, CA, 94303 








From the beginning, fluoroscopy 
procedures have required a com- 
promise from x-ray equipment 
designers. Brightness, contrast, 
total available information must 
be tempered by dosage limita- 
tions. Some designers put an iris 
(mechanical or auto-gain) on the 
camera. But that merely reduces 
exposure to the camera, not to 
the patient. Others yo-yo the MA. 
But that adds a sluggishness to 
the entire system. 

Profexray engineers John 
Griser and Bob Burbury could be 
satisfied only with a third way: 


“For eve 


good solution and a right s 
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John Griser 


design proble 





Bob Burbury 


variable-pulsed, phototimed 
fluoroscopy. By using the strobe- 
like effect of a variablelightsource, 
each exposure is optimized. The 
little photomultiplier pictured be- 
low monitors the image for a 
built-in reference computer. The 
computer automatically corrects 
KV in the system to assure uni- 
form in-put to the camera. MTF 
improves because brilliant light 
pulses yield more information 
than the same amount of light 
from a steady source. And the re- 
sult is something no other fluo- 
roscopic camera can give you: an 
absolute maximum in brightness 
and contrast, with the absolute 
minimum dosage. 





Some radiologists tell us the 
image quality is as much as four, — 
times better than anything they've 
ever seen. Shouldn't you at least 
see for yourself? ty 

Before you decide, before you 
buy, look into Profexray’s new line 
of third-generation equipment. 
You'll find dozens of features that 
are causing designers throughout 
the world to say, ‘Hey, why didn't 
somebody think of that before?" 

That adds up to a lot of right 
solutions. $ 


[H PROFE XRAY | 
Litton Des Plaines, Ilinois 60018 
Litton Technologye st 
the 2nd American Revolution 
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olution. 
They're seldom the same." 
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So you win. 


You win the benefits of the most 
thoroughgoing video tape training 
system in the x-ray equipment 
industry. A system which directly links 
CGR headquarters with minitheaters 

in all of our 35 district offices. With tapes 
designed to train — and keep on 
training — our 280 servicemen. And 
educate our 120 sales specialists. 

Our winning combination doesn't 
stop there. 

It starts there. Because at CGR, 
sales and service work together for our 
customers from first to last: from 
initiating an order plan to installing our 
equipment to meeting — with 
expertise and without delay — our 
warrantied service obligations. 

At CGR, sales and service forces 
work together. To realize our full 
potential. And yours. 


Our system 
includes you. 







CGR Medical Corporation 
2519 Wilkens Avenue 
Baltimore, Maryland 21203 
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“developed for todays’ angiographic needs 
*  L-FS NEW SOLID STATE 
PROGRAM SELECTOR 


bor use with Franklin Film Changers 


* Precise, digital time settings, coupled with solid 
state pulse generators for accuracy 


e Back-lighted, color-coded push button operation 
£É A | * Trouble-free printed circuits 


* Integrated circuit components 


Peas & COND 
1 ; Lu ‘ 
"Ot FMS SECOND 
v2 2 1 ‘ ’ 


PROGRAM SELECTOR 
D TEE À UEBELFURSHEM 


SM IMPROVED FUNCTIONAL FLEXIBILITY. . . 
| Compatibile With 
New or Éxisting 

Franklin 
Film Changers 





* Expanded film speeds for each stage .. . down to 
one film in 10 seconds on 3rd stage. 






Separate pause timer between 2nd and 3rd stages 
Instant program reset 
“Scout” film mode 


® Separate handswitch 


® Last film automatically advances into Receiver 





A LIEBEL-FLARSHEIM 


SYBRON CORPORATION 
111 East Amity Road, Cincinnati, Ohio 45215 U.S.A. 


If you are not using the S. & S. machine, 
you are simply fooling yourself! 


We can save you 35% of your viewing 
time. 


That is why we are approaching the 1000 
machine sales mark in institutions all over 
the country. . . . That is why such a large 
percentage of buyers have re-ordered 
additional machines. . . . We can tell you 
further that our year's profits from repair 





MANUFACTURED BY: 


S. & S. X-RAY PRODUCTS INC. | 1... 212-852-6900 


87-93 JAY STREET, BROOKLYN, N.Y. 11201 
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MV200A | ;! ^. MV200C 


- 


parts wouldn't pay for this..ad. Our very 
first machine customer ‘has since bought 
two more machines. 


"Beg, borrow or steal the money” (if nec- 
essary), but don't wait another day to 
order. It will take 60-90 days before we 
can ship! 


If you haven't read our specification 
sheet, or you threw it into file 13, and 
you want another look, we guarantee 
to rush you a copy right now. 


Brochures, Dimensions, Prices and Users' List available 
on request. Phone or write for complete information. 








t rwo rli uly 
‘supports the new 
HEW Regulations 

and can deliver now. 











There are cogent reasons 
underlying the regulations— 
the ultimate aim being the 
reduction of patient exposure 
to only that amount of radiation 


Despite the FDA's postponement for a year 
of the effective date for compliance, Picker 
can offer, now, equipment that will comply 
with the new and tighter standards. This is 
because we advanced our engineering 
efforts over a year ago so we could meet 
the original compliance date of August 1973. 

With the passage of the Radiation Control 
for Health and Safety Act of 1968, the 
Congress expressed its concern over the 
public's exposure to radiation during 
medical diagnosis. The Act authorized 
the Department of Health, Education and 
Welfare to establish performance 
standards for equipment, regulations 
for its certification, and procedures for 
record keeping and reporting. 

The ultimate aim of the Act is to reduce 
patient exposure to only that amount of 
radiation necessary for accurate diagnosis. 
Recently proposed rules under the Act 
require our industry to certify that 

equipment manufactured for use in the 
USA after August 1, 1974 is capable of 
meeting certain standards of performance. 

Two major areas are covered by the new 
standards. One is the automatic as well as 
manual limitation of the X-ray beam to the 
area of the image receptor in order to 
minimize the dosage to the patient. The 
other is rigorous control of beam quality 
and reproducibility with the objective of 
eliminating unnecessary '"retakes'. 

These are goals Picker has consistently 
worked to attain as the state-of-the-art 
of X-ray technology has developed 
over the years. The record of Picker's 






safety-oriented novska: inclu es: 
e A totally enclosed diagnostic X- 
e A closure for the Bucky slot. 
e A closure for spotfilmers = _ 


e A protective apron for use with | | 
spotfilmer techniques d 


e Àn integrated, full-scale phototimed 
X-ray control apparatus 


Picker has also led in the development 
and refinement of programmed collimation 
for X-ray equipment. Picker's introduction 
of cassetteless radiography. has: brought 
with it not only a new standard for. 
efficiency and productivity, but a milestor 
in collimation control. With the Rapido™ 
Cassetteless System, the X-ray tube is 
always centered to the film regardless of 
angulation. The possibility of inadvertentl 
offsetting the X-ray tube from the image 
receptor is totally eliminated. ^ - 

Through the application and aan 
of these and other technological advances 
and because of our early and complete 
commitment to meet the standards 
established by the Bureau of Radiological 
Health (HEW); all designs for diagnostic 
X-ray equipment that comply with these 
standards have now been released to 
production. 

Consequently, Picker can NOW accept 
orders specifying full compliance with the 
anticipated performance standards. 

So why wait? Check your local 
Picker representative immediately. 
Picker Corporation, 595 Miner Road, 
Cleveland, Ohio 44143. 


Another reason to buy from... 





PICKER 





ONE OF THE CIT. COMPANIES 











Searle Radiographics.We do more 
gamma imaging than anyone in the world. 


We changed our name from Nuclear- 
Chicago to Searle Radiographics. We have 
also strengthened our organization so that 
we can offer more comprehensive service 
devoted to the field of diagnostic imaging. 
Our primary concern, however, remains 
unchanged. We want vou to have the best 
possible equipment for this very vital 
procedure, because the patient is our 
ultimate concern as well as yours. 

baying that we do more gamma imaging 
than anyone in the world may sound 
boastful, but it happens to be true, 
Pho/Gamma is the instrument of choice 
in well over 70% of the hospitals and 
laboratories utilizing this type of diagnostic 


^ 


tool... and for very good reason: 

The importance of the procedure is only 
surpassed by the quality of the system. 
And the quality of our system is quite 
simply unsurpassed. Pho/Gamma and 
Searle Radiographics means gamma 
imaging. Need we say more? 


EXT 


Searle Radiographics Inc. » 


(Formerly Nuclear-Chicago) 
Subsidiary of G, D. Searle & Co. 
2000 Nuclear Drive 


Des Plaines, Illinois 60018 CM-319 
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Medical Linear Accelerators 








Powerful tools for radiotherapy 


Clinac 4 


Power, Precision 
and Reliability 






The most successful medical linear acceler- 
ator in use today, the Clinac 4 has effectively 
become the standard of second generation 
supervoltage therapy equipment. Excellent 
clinical characteristics, outstanding beam 
definition and exceptionally flat fields, 
permit aggressive and accurate radiotherapy. 
High dose rate and mechanical precision a 
provide time savings and rapid treatment 
set-ups. Modular design, combined with 
positive preventive maintenance has 
resulted in an outstanding reliability record 
for the Clinac 4. 


Clinac 4S 


Clinac 4 Performance 
From a Wall-Mounted Unit 


The Clinac 4S has all the desirable Clinac 4 
beam characteristics, plus some distinctive 
features of its own: It provides the largest X 
field sizes routinely achieved by any com- 
mercially available medical linear acceler- 

ator. Precise set-ups are facilitated by a 
hand-held pendant, which remotely controls 

all collimator and gantry motions — and by 


a. 





Clinac 18 
New Keystone for Radiation 
Therapy Centers 


A high energy photon beam at 10 MV and 
'e electron beam energies from 6 to 18 MeV 
re available from this 100 cm isocentrically 

mounted machine. A 5 MW klystron tube 

powers the unit. A fully achromatic beam 
bending magnet and a gridded electron gun 
assure stability. Dual dosimetry and inde- 
pendent interrogate circuitry are standard 
features of this instrument. Because of these 
:lear-cut advantages, the Clinac 18 has been 
widely accepted as the equipment of choice 
for progressive therapy centers around the 
world. More than 30 units are scheduled 
for installation within the next two years. 





















Clinac 12 


Dual Modality in 
an Economical Packa 


Combining the innova! 
design features of the 
Clinac 18 with the pro 
power circuits of the 
Clinac 4, the Clinac 12 
offers dual modality ai 
minimum cost. The m 
chine features an 8 M’ 
nhatan heam and 4 tc 





Clinac 35 
New Opportunities for High 
Energy Therapy and Research 


X-ray energies of 10 and 25 MV, plus electron 
energies to over 30 MeV, combine to make the 
Clinac 35 the most powerful medical linear 
accelerator manufactured today. Dose rates up 
to 1200 rads/min. at a meter, and a powerful 
research beam bring new opportunities to the 
field of radiotherapy and high-power research. 











Varian’s Customer Users’ Meetings | | 
All Clinac-owners are in- Cart — This Computer 
Support Program vited to attend and partici- Assisted Radiation Ther- 


apy system is compatible 
with all rotational Clinacs 
and lets the therapist 
initiate sophisticated 
treatment procedures with 
confidence that operating 
personnel can accurately 


pate in periodic Users’ 
Meetings. These seminars, 
which have attracted as 
many as 150 therapists 
and physicists, are a forum 


Training of Personnel 
Varian’s week-long training course 
in Palo Alto teaches equipment 
operation and much more. Attend- 


ees learn to use the Clinac efficiently 
and to carry out preventive main- 
tenance, trouble shooting and basic 
repair procedures. Varian’s step- 
dy-step operation and maintenance 
nanuals are comprehensive and 
>asy to understand. 


World-Wide Service 


Varian maintains service offices at 
trategic points around the world. 
Chey are equipped and staffed to 
neet all routine maintenance and 
mergency service needs. A mem- 
er of our service staff is always 
vailable to help trouble-shoot a 
'roblem on the phone or arrive on 
üe scene within hours. 


for exchanging new data and 
techniques on the Clinacs. 


Come Visit Us. 


If you are traveling to California, 
we invite vou to visit us. Our staff 
will be pleased to discuss and ans- 
wer any questions you might have 
about Clinacs. If you cannot come 
in person, ask our local people to 
visit you, or write for literature on 


any or all Clinac linear accelerators. 


Varian Radiation Division 
611 Hansen Way, Palo Alto, 
California 94303 


varian 


radiation division 





implement them. 


United States offices: Atlanta, GA « 
Chicago, IL * Dallas, TX * Detroit, MI* 
Fort Lauderdale, FL * Los Angeles, CA « 
Philadelphia, PA * Springfield, NJ « 

St. Louis, MO. 

In Europe: Varian A.G., Steinhauser- 
strasse, 6300 Zug, Switzerland * Varian 
Associates Ltd., Russell House / Molesey 
Road, Walton-on-Thames, Surrey, 
England * Varian Electronics A/S, 58 
Ryllingever, 2720 Vanloese, Denmark. 
In South America: Varian Industria e 
Comercio Limatada, Av. Dr. Cardoso 

de Mello 1644, V. Olimpia, Sao Paulo, 
Brazil, Caixa Postal 11452. 

In Mexico: Varian S.A., Fco. Petrarco 
326, Mexico 5, D.F. 

In Australia: Varian Pty. Ltd., 82 Christie 
Street, St. Leonards, 2065 New South 
Wales, Australia. 














The new high speed 


DELCOMAT 
COPIER — 
x-ray copying system! | 





Here’s the easy way of reducing original x-rays to B The capability of storing as manitas 24,000 | 


a handy 4" x 4" size for progressive diagnostic copies in a floor space less than 4 Square feet. 
comparisons, for projection, for mailing, for filing! ^ a The capability of matching original information 
The new DELCOMAT Copier offers these content allowing use of conventional viewers, 
outstanding features: allowing as many as four copies to be viewed 
m The capability of reducing any original to a full simultaneously, allowing projection for teaching 
4" x 4" direct copy—or reducing only the purposes. | 
interesting portion of the original to a 4" x 4" B The capability of mailing the copy, retaining the 
copy. original to guard against loss. 
B The capability of adjusting . W The capability of processing 
original density lighter or Agfa- Gevaert copy films in 
darker by simple knob ie o any cycle automatic 


processor.along with routine 


4 eae bo x-ray films. 


adjustment. 
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A Division of IPCO Hospital Supply Corporation 
ANN Columbus Avenue. Valhalla. N.Y. 10595 (914) 769-5900 


n 
M. ^ 
m, e n 
a H 
> ‘ 2 
s *. s I k rh 
P Tn a ee 
"wP o" "^^ d 


Here's how it works... 


LP 


AG) hh 


The DELCOMAT film magazine is loaded with a full box of 50 sheets of DELCOPEX film. This is 
the only operation requiring a darkroom. 


. Insert the film magazine in the DELCOMAT Copier. 
. Place the original x-ray on the copy glass using the right-angled guide for position. 
. Close the lid of the DELCOMAT and depress the “Copy” button. Automatically, a sheet of 


DELCOPEX film is delivered to the lens area beneath the copy glass, exposed, and returned 
to a storage magazine for later processing. 


. The next x-ray film is now ready to be ccpied. Because of its high speed capability, the 


DELCOMAT Copier can accommodate up to 150 films per hour. 


. Simple adjustments are provided for moving the optical system from full area copying to 


partial copying of specific areas. At the same time, a curtain masking system moves to the 
correct position at the left-hand edge of the x-ray, or the portion to be copied. The mask 
can be adjusted for vertical, as well as horizontal formats. 





A Division of IPCO Hospital supply Corporation 


400 Columbus Avenue, Valhalla, N.Y. 10595 (914) 769-5900 
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NUCLEAR ENTERPRISES 


New lonex Dose/Doserate Meter 2500/3 


For high precision routine measurements in radiotherapy 


for maintairmmng 
pre mon fo betie than + 1% 


a Energy dependence and long term stabelety of 
adl chambers improved ux 
e Instrument cahbreted tor aM four chambet ==> ` ^ 


e All other easteng controis retained 







e All chambers interchangeable with those suppbed 


wan Farmer 








e Case 4 smaller nd bkghter 
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h d cii routine angátSürements at therapy levels. 
| od Dalda xfipsbfe and dose measuremen ts 
iph ays {om 10k V 18 38M V. anc d gan ays and 
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c NUCLEAR ENTERPRISES 





Full details on request from: 


Nie ee z^ T 
ENTERPRISES = c 
LIMITED 


BATH ROAD, BEENHAM, READING RG7 5PR, ENGLAND 
Tel. 073-521 2121. Cables: Devisotope, Woolhampton. 
olex: 848475. 


SIEMENS 


siregraph A. 
Angiography to Zonography, 
ind everything in between. 















The first of its kind. Siregraph A is a remotely-controlled unit that 
allows rapid changeover from conventional examinations to angiog- 
raphy procedures by the mere push of a button. 


Siregraph A is actually two systems in one. It is a universal examina- 
tion table—with angiographic capabilities built into it. Instead of the 
patient being moved when changing from conventional procedures to 
angiographic, Siregraph A's tube system and table-top move directly 
over the center of the automatic PUCK filmchanger, built into the table 
base. The PUCK unit takes three exposures per second. | 


For leg-angiographic procedures, a table-top stepping device is built 
into the system, as is a kV reduction control. Table-top shifting, kV 
selection, number of exposures and injector release are punch-card 
controlled. Angiographic procedures can be carried out over the 
entire tilting range of the table. 


With Siregraph A, patients of any size are centered in seconds 
because of the four-way table-top, and the wide travel range of the 
spotfilm device and image intensifier. Automatic parallax correction 
assures permanent centering of the object on the image intensifier 
regardless of angulation. 


Siregraph A. Two systems in one. Both designed for better radio- 
graphic diagnosis, patient comfort and space/cost efficiency. Depend- 
able, easy to operate and simple to maintain. 


For complete information, get in touch with your local Siemens office, 
or the Medical Systems Division in Iselin, New Jersey. 


SIEMENS CORPORATION 
Medical Systems Division 


"Your Heart Association 
can help | 

you 
your 
patients 


Contributed by the Publisher 
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Your patients and their families might have questions about the 
heart and blood vessel diseases. Your Heart Association has 
prepared a variety of pamphlets to assist you in answering their 
questions in simple non-technical language. 


Produced under the guidance of leading cardiovascular spe- 
cialists, these pamphlets deal with such Subjects as heart attack, 
stroke, hypertension, rheumatic fever, congestive failure, inborn 
heart defecis, varicose veins and other disorders. There are also 
pamphlets advising on risk factors related to heart attack. 


Booklets on therapeutic sodium-restricted or cholesterol-lower- 
ing diets are also available on a physician's prescription only. 


Ask your local Heart Association for a catalogue listing all these 
free materials and order a supply. 


American Heart, 
Association 


44 EAST 23rd ST., NEW YORK, N.Y. 10010 











CHARLES € THOMAS + PUBLISHER 


MODERN THIN-SECTION TOMOGRAPHY 
edited by ARNOLD BERRETT, New York 
Medical College, New York City; SAM BRUN- 
NER, Gentofte Hospital, Copenhagen, Denmark; 
and GALDINO E. VALVASSORI, Univ. of 
Illinois College of Medicine, Chicago. Foreword 
by SOLVE WELIN. (2/ Contributors) 73, 352 
pp. (7x 10), 496 il, 1 7 tables, $26.50 


Contains chapters on the history of tomography 
and physical principles involved as well as a 
description of many of the machines employed. 
Numerous sections follow with a description of 
the clinical applications of the method in 
various parts of the body. A significant portion 
is devoted to clinical problems encountered in 
the region of the head and neck, offering vital 
information in the “evaluation and adequate 
treatment of otherwise obscure problems. A 
special chapter on radiation dose in body- 
section roentgenography is given. 


301-327 East Lawrence Avenue 





< Springfield + 


THE FUNDAMENTAES OF X-RAY” AND — 


EN 


RADIUM PHYSICS (5th. Ed., 2nd Ptg.) hv 
JOSEPH SELMAN, Univ. of Texas, Tyler. 745; 
552 pp., 306 il., 16 tables, $12.95. 


This new Fifth Edition has been thoroughly 
revised. New sections have been added to 
cover solid state rectification, newer types 
of mobile apparatus, radiographic quality: 
included are some ,of the newer concepts, 
tomography, nuclear medicine and health 
physics. Most of the material has . been 
completely rewritten to simplify and clarify 
further the important - physical concepts. 
Included are elementary mathematics, matter 
and energy, electricity and magnetism, 


devices needed to produce x-rays, properties .. Et 


and production of x-rays, radium and other 
radionuclides in nuclear medicine, . radio- . 
graphic quality and health physics. - 


Illinois « 62717 
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that you saw their advertisemen! in 


THE AMERICAN JOURNAL OF 


ROENTGENOLOGY, 
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AND NUCLEAR MEDICINE 


CHARLES C THOMAS PUBLISHER 
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Bind Your > 
Journal Issues . 
Into. V alvable 





Vigilant Volumes 


Pertinent information you sometimes desperately need is too often 
in the Journal issue you cannot find. Single copies have a way of 
getting lost, misplaced or destroyed. It is better for you to let us 
permanently bind each journal into semi-annual or annual volumes 
—then your reference source is always complete, organized and 
instantly at your service. We call them "Vigilant Volumes"; they 
so carefully store and provide on instant notice so much knowl- 
edge of timely value. 


The cost per ‘Vigilant Volume," by official commission from the 
journal publishers is but $5.95 per volume, permanently hard bound 
in washable buckram, gold embossed with period dates, journal 
name and special insignia—plus your name stamped in gold leaf. 
“Vigilant Volumes" are handsome library additions too, real con- 
versation pieces. These volumes are bound in the authorized colors. 


HOW TO ORDER 
Simply ship your journal issues to us via parcel post, together with 
your name, address, AND REMITTANCE, at $5.95 per volume. Within 
45 days after receipt, bound volumes will be shipped to you. Price 
subject to change without notice. Please remit 50e per volume for 


‘return transportation and handling. 


PUBLISHER'S AUTHORIZED 
BINDERY SERVICE, Ltd. - 


(Authorized Binders of All Journals) 
4440 W. Roosevelt Rd. 
Chicago, Illinois 60624 






VNE YOu Walt 
one sq. ft. to 
do the work 











À | Mine i 11 patterns of Dluridirectional: po 
A and linear tomography at the turn of a dial. ~ 










Dial again for conventional radiography 
and/or off-table work. 


Telegem™ 90. The remote control R&F 
system that expedites your requirements for 
all routine radiographic, fluoroscopic and 
linear tomographic technics. One room. 
Several procedures. With less movement por 
of patient. w 


Maxiscan. In nuclear medicine, this unit 

can scan the entire body or a single organ. 

Vertical scan capability provides upright 

chest views and vertex views of the brain "IK 
with the patient reclining. System flexibility de 
enables you to start with one probe, upgrade B 
to two as needs dictate. Add a videodisplay 

processor for data storage, image display - 

and manipulation of scan data. 


Multi-function General Electric equipment 
in radiology and nuclear medicine. 

A prudent answer to making one square 
foot do the work of 3. Why not let a GE 
representative get down to cases involving 
your expansion plans and 

equipment acquisitions. 


General Electric Medical Systems, 
Milwaukee, Toronto, Liege, Madrid 


get in 
touch. 


GENERAL GA ELECTRIC 
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Pre-treatment lymphogram using Ethiodoi t 
i'ohoma. 
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St. Malignant 


phatic 
visualization 
with Ethiodol 


(Ethiodized Oil) 





Case summary 


ase study furnished 


Patent is a 45-year-old male who entered the hospital with a diag- 
nosis of malignant lymphoma involving the lymphoid and hema- 
topoietic system. After Ethiodol (Ethiodized Oil) was instilled, ini- 
tial films confirmed the diagnosis and showed the extent of 
involvement. 


by Sidn 
The University of Texas 
M D. 


ney Wai 

eX e d > TN 
Cic yc 

Anderson Hospit 





After treatment was begun. the patient was placed on a four- 


month follow-up schedule. The four-month film (shown above 
shows substantial remission. Since Ethiodol may remain in th 
A newly prepare 

iS 


) 
iymphatic system for twelve months or more. readministration of 
the contrast medium was not necessary. 
Ethiodol* Lymphography compendium available 
now availabl T 


i 
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ed compendium summarizing information on the use of Ethiodol 
e. To obtain a complimentary copy write or call tl 
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VSAVAGE LABORATORIES, INC./5222 ELM 


(Ethiodized Oil) in Iymphography 
1e Professional Service Department Savage 


e for additional information. 


ST./ HOUSTON, TEXAS 77036/(713)667-3328 


ETHIODOL * (Ethiodized Oil) 


Summary information 
Description: ETHIODOL® brand of Ethiodized 
Oil, contains 37% iodine in organic combination 
with poppyseed oii. 
indications: ETHIODOL* is indicated tor use in 
the radiographic exploration for iymphography. 
General indications for lymphography: The in- 
tralymphatic injection of ETHIODOL * (ethiodized 
oil) permits study of the dynamics of the lym- 
phatic system and radiographic demonstration of 
iymph vessels and lymph nodes. Following can- 
nulization and injection of a lymphatic in the lower 
extremity, the nodes in the inguinal, external iliac, 
common iliac and para-aortic areas, as well as 
the thoracic duct and supraclavicular nodes. are 
toentgenographically visualized, When the injec- 
tion is made in a lymphatic of the hand, the ax- 
illary and supraclavicular nodes are demon- 
strated. ETHIODOL* (ethiodized oil) 
iymphography has been found useful in the de- 
tection and evaluation of abnormalities of the lym- 
phatic system and as a guide to lymph node dis- 
section. When radiation therapy is indicated, 
more accurate placement of the parts is achieved. 
The delayed elimination of ETHIODOL* makes 
possible assessment of response to either che- 
motherapeutic or radiotherapeutic treatment. 
Specific Indications for Lymphography: (1) 
The evaluation of edema of the extremities in situ- 
ations where neoplasia is suspect, (2) the detec- 
tion and evaluation of the nature and extent of 
neoplastic diseases which involve the lymphatic 
system and as a corollary in a differentiai diag- 
nosis of intra-abdominal masses, (3) the determi- 
nation of abnormalities in the thoracic duct. such 
as manifested by chylothorax and chyloperi- 
toneum, (4) the evaluation ot surgical, chemo- 
therapeutic and radiation treatment of neopiastic 
diseases, (5) as a quide to lymph node dissection, 
(6! more accurate portal placement in the radia- 
tion therapy of iymphomata and carcinoma. 
Contraindications: Ethiodo!® (ethiodized oil) is 
contraindicated in patients hypersensitive to indi- 
vidual ingredients. Ethiodol® should not be in- 
jected intrathecally or intravascularly. Lymphog- 
raphy is contraindicated in patients with a right 
to left cardiac shunt; in patients with advanced 
pulmonary disease, especially those with ai- 
veolar-capiliary biock; and in patients who have 
had radiotherapy to the lungs. 
Warnings: Intralymphatic Ethiodol* presents a 
significant hazard in patients with pre-existing 
pulmonary disease characterized by a decrease 
in pulmonary diffusing capacity and/or pulmonary 
blood flow. A few fatalities have been noted in 
such patients. With. reference to this potential 
complication, recent studies indicated a signifi- 
cant decrease in both pulmonary diffusing capac- 
ity and pulmonary capillary blood flow following 
Ethiodoi* lymphography without appreciable 
concomitant clinical manifestations. Care should 
be exercised in patients with other types of pul- 
monary diseases in view of the more frequent in- 
cidence of overt pulmonary complications, such 
as pulmonary infarction, in these groups. Howev- 
er, it is to be noted that pulmonary infarction, al- 
though rare, has occurred in patients without evi- 
dence of pre-existing pulmonary disease. 
Precautions: Although subclinical pulmonary 
embolization occurs in a majority of patients fol- 
lowing Ethiodol® lymphography. clinical evi- 
dence of such embolization is infrequent and i$ 
usually of a transient nature. Such clinical mani- 
festations are usually immediate. but may be 
delayed from a few hours to days. It would appear 
that it is advantageous to use the smaliest volume 
of Ethiodo!* necessary for radiographic visualiza- 
tion. For this reason, and to prevent inadvertent 
venous administration, radiographic monmtonng of 
patients is recommended during the injection. 
The timing and choice af anesthesia tollow- 
ing Ethiodol* injection may be influenced by con- 
sideration of the above noted decrease in puimo- 
nary and capillary blood flow and diffusing 
capacity. Although an average of 2 to 3 days was 
required for complete reversibility for such tests, 
an occasional patient required up to 12 days to 


return to baseline values. 

PBI determination of thyroid uptake studies 
should be carried out prior to the lymphographic 
procedure because interference with these tests 
may be anticipated for as long as one year. 
Adverse reactions: The occasional observation 
of pulmonary ETHIODOL* embolization (infarc- 
tion) several hours after injection has been re- 
ported. This was noticed more frequently when 
excessive amounts of ETHIODOL were injected in 
the presence of marked lymphatic obstruction or 
through accidental intravenous injection. Radio- 
logic manifestations are fine, granular stippiing 
throughout both lung fields. The clinical symp- 
toms usually noted have been mild, consisting of 


moderate temperature elevation, dyspnea, and 


cough. 

The occurrence of pulmonary invasion may 
be minimized if radiographic confirmation of in- 
tralymphatic (rather than venous) injection is se- 
cured, and the procedure discontinued when the 
medium becomes visible in the thoracic duct or 
the presence of lymphatic obstruction is noticed. 

While rare, other side effects reported in- 
clude transient fever, lymphangitis, iodism (head- 
ache, soreness of mouth and pharynx, coryza and 
skin rash), allergic dermatitis, and lipogranuloma 
formation. Delayed wound healing at the site of in- 
cision and secondary infection are occasionally 
seen, and can be prevented or minimized by ad- 
hering to a strict sterite technique. Transient 
edema or temporary exacerbation of pre-existing 
lymphedema as well as thrombophiebitis have 
also been reponed. 

in the extremely rare presence of concomi- 


tant lymphatic and inferior vena cava obstruction’ 


the contrast medium may be shunted partially to 
the liver, resulting in hepatic embolization. Also, 
when accidental intravenous administration of 
ETHIODOL® results in a considerable amount of 
this medium entering the circulation, emboliza- 
tion other than pulmonary may occur. 

Dosage and administration: This method ap- 
plies for both the upper and lower extremities. A 


lymphatic vessel is identified for cannulization Dy - 


injecting a delineating blue dye intradermally into 
the interdigital web space between the first and 
second digits of the selected extremity. The blue 
dye is selectively absorbed by the lymphatics, 
making them readily identifiable within 15 to 20 


minutes. Some investigators prefer a staining mix- ` 


ture consisting of equal parts.of delineating dye 
and a local anesthetic to minimize transitory pain 
which occurs when the dye is injected alone. 

it is important that the patient be in a cooper- 
ative state. Pre-medication or immobilization 
might be advisable in the unusually apprehen- 
sive patient. 

The cut-down and injection instruments and 
materials include the following: sterile pediatric 
cut-down set, sterile towels for draping, sponges, 
local anesthetic and a syringe, bactericidal paint- 
ing solution, 20 ml. syringe containing 15 ml. of 
ETHIODOL * (ethiodized oil) with an 18" catheter 
to which is affixed a 27 or 30 gauge needle (if bi- 
lateral iymphography is scheduled, two syringes 
should be prepared), a manually driven or mo- 
anzed unit {a pressure regulated pump) to pro- 
vide for slow injection. 

Under iocal infiltration anesthesia. a trans- 
verse, curvilinear or longitudinal small skin in- 
cision should be made near the ankle or wrist 
proximally to the site of the dye injection (just lat- 
eral and distal to the first metatarsal head on the 
dorsum of the foot, or just over the "snuff-box" in 
the dorsum ot the hand). The incision should 
cross several of the bluegreen streaks which raci- 
ate cephalad from the dye injection site and 
which appear to converge at the anterior aspect of 
the ankie or wrist, The incision should not be 
located too closely to the site of the dye injecticn 
since all the surrounding perlymphatic tissue 
would be likewise stained in blue and the isola- 
tion and dissection of the lymph vessel, therefore, 
made more difficult. 

Upon superficial dissection (but not penetrat- 
ing the subcutaneous layer of tissue) lymph ves- 
sels will be noted in the immediate subcutaneous 


should be terminated. 


x 


tissue, while larger lymph vessel trunks. are 
found in the extrafascial plane. Each of tha. piue- 
green streaks noted upon díssection'intficates the | 
trajectory of a lymph vessel tfupk. The deeper 
lymph trunks will be easier tof ulate: It. should 


be noted that the venules. giso may appear - P 





stained in blue. — 
One lymph vessel is. then apie, avoiding 


circumferential dissection. ‘Tre less manipulation 
performed, the better the. regulis that will be ob- 
tained. An untied ligature: “placed atound the lym- 
phatic proximally wil, temporarily 1 obstruct the 
lymph flow maintaining 4h ;bluish color. Addi- 
tional dye can be forced jfito the ymph yessel by 
gently massaging the anterior aspect ofthe foot in 
an upward manner: from the. site of the’ injection 
dye to the cut-down’ afea. The lymphatic, thus 
isolated, is then cannulated wit a 27 or 30 gauge 








— 58" needle, depending open the sizeof the lym- 





phatic selected for Injegtian. it is rarely possible 
to cannulate with a needié i€ Greater than 27 gauge. 
insertion of the needle throught the skin flap before 
cannulating the lymphatics Serves to reduce 
movement of the needle-within the vessel. Addi- 


tional security of the. Gees 
obtained by strapping. 












ie, O58 “mi, to 0.2 ml.. 
monitoring either tý; 
graphs after 1 ml. toé 
confirm the proper intrab 
the needle, as well as tnédios : 
out accidental intravenous Ime 
vasation of the medium by. perforatit of rupture 
of the lymphatic. Monitoring will also permit 
prompt termination of the procedures in the.event 
that lymphatic block present. In such. 'situa- 
tions, continuatior jection wi resultin 
unnecessary introduction f c contrast material into 
the venous ‘system via the lymphovenous com- 
munication channels. H the injection is satis- 
factory, approximately | 6108 ml. arg thervinjected. 
. However, as Soon as itcbevomes radiograph- 
ically evident thats ioga 4ethiodized oil) 
has entered the thora q ‘duet, the procedure 
Qinimize entry of the con- 
trast material-in the: “gub- clavian vein. Two to four 
ml. of ETHIODOL* injected into the upper extrem- 
ity will suffice: ta. deménstrate the axillary and 











. supraclavicular "odes" m penile lymphogttiphy: ms 
Approximately 2 19,3.ml. of (ETHWODOL" is 
required. in iritants ahd children.a minimum of 1 


mito a maximum of 6 mi. should be employed. 
-The rate of speed at which the contrast mate- 
rial may- be ¥ntroduced varies and is dependent 
upon the receptivity of the lymphatics in the indi- 
vidual patient. If the injection is proceeding at tao 
rapid a rate, extravasation will be noted and the 
patient may refer to pain in the foot, jeg or arm. 
At the completion of the injection, anteropos- 
terior roentgenograms are obtained of the legs ar 
arms, thighs, pelvis, abdomen and chest (dorsal 
spine technique). Lateral or oblique views as well 
as laminograms are obtained when indicated. 
Follow-up films at 24 or 48 hours provide better 
demonstration of lymph nodes and permit more 


concise evaluation of nodal architecture. 
As a general ruie, the smallest possible 


amount of Ethiodol* should be employed accord- 
ing to the anatomical area to be visualized. There- 
fore, and to prevent inadvertent venous adminis- 
tration, fluoroscopic monitoring of serial 
radiographic guidance of patients is recom- 
mended during the injection of Ethiodol*. 
Average dose in the adult patient for unilat- 
eral lymphography of the upper extremities is 2 to 
4 mi. of lower extremities 6 to 8 ml; of penile 
lymphography 2 to 3 mi, of cervical lymphog- 
raphy 1 tog mi In the pediatric patient a minimum 
of 1 ml. to a maximum of 6 mi. may be employed 
according to the anatomical area to be visualized 
How supplied: NDC 0281-7062-37, Box of two 10 
mi. ampuls. 
CAUTION: Federal law prohibits dispensing with- 


Qut prescription. 
A development of Guerbet Laboratories. Formerly 


available from E. Fougera & Co. inc. 


SAVAGE LABORATORIES INC. 
5222 ELM ST. HOUSTON, TEXAS 77036 












Giant-Cell Tumors 


“Eccentric! Subarticular! After the epiphy- 
sis has fused!” Yet giant-cell tumors do not 
always do so! 

Classical giant-cell tumors of kone are dis- 
tinctive bone-destroying neoplasms that usu- 
ally are found in the epiphysis of long bones. 
More than half occur about the knee, the 
distal femur being affected more commonly 
than the proximal tibia. Third in frequency is 
the distal end of the forearm where the distal 
radius is especially vulnerable. By far the 
majority of giant-cell tumors are encountered 
beyond the age of 19 years; the peak inci- 
dence is the third decade of life. 

Usually, giant-cell tumors are juxta-articu- 


Giant-Cell Tumor: Distal Femur. A 22-year-old 
woman complained of pain for three years. Her 
eccentric bone lesion extends to the articulat- 
ing surface of the femur. Perifocal reactive 
bone is minimal. The trabeculae seen within 
the cystic lesion are the remnants of destroyed 
bone and are not the result of (or are not 
caused by) new-bone reaction. Note the patho- 
logical fracture (arrow). 


1adiographs and caption material from the American 
„ollege of Radiology—-An Atlas of Tumor Radiology 
~Yearbook Medical Publishers, Inc. Reprints of this 
nd subsequent reports available upon request, 
"lease write Eastman Kodak Company, Dept. 740, 
“Radiography Markets Division, Rochester, New York 


lar; rarely do they enter the joint. Eccentrically 
placed, they destroy bone asymmetrically 
Characteristically, the advancing edges of 
the tumor elicit but little reactive bone forma- 
tion except where it thins the cortex. Here 
the constant attempt of the periosteum to 
cover the tumor with a shell of new bone 
gives the tumor its cyst-like character. 

Far less common are giant-cell tumors of 
small bones, particularly those of the hands 
and feet. Often confused with benign cartilagi. 
nous tumors, or ordinary cysts, giant-cell tu 
mors ought always be thought of when destruc 
tive bone lesions are found in patients near 
19 years of age or the decade thereafter. 


Giant-Cell Tumor? 
Calcaneus. An 8- 
year-old girl had 
ankle pain for fou 
years. This eccene 
cally placed bon 
destroying lesion 
tends from the epi 
physeal plate to ve 
in one centimeter 
the calcaneocubC 
articulation (arrow 
A fairly well-definig 
zone of reactive b 
has developed ale 
the medial aspec 
of the tumor (A) w 
a barely perceptit 
layer of cortical bę 
encapsulating its 
latera! margin (B) 
(Anteroposterior 
projection of the 
S.) 
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Giant-Cell Tumor: Metacarpal. A most un- 
usual lesion in the wrong age group (the 
patient was a 5-year-old boy} and in the 
wrong part of a tubular bone GETE 


ex E. = rí 


Giant-Cell Tumor: Talus. A 17-year-old boy with a weit 
marginated, bone-destroying lesion that affects the sub- 
talar joint (arrow). Moderate reactive bone envelops the 
abnormality. The septa, which are seen with difficulty 
within the tumor, are all that remain of normal trabeculae. 


Giant-Cell Tumor: Metatarsal. A 22-year-ol 
man with a well-demonstrated osteoclastic 
lesion that affects an articular surface (arrow) 
A thin shell-like layer of cortical bone envel 
ops the lesion. Delicate septa mark the rem 
nants of the original trabeculae. 


Our commitment to quality—and to you—is one of 
the reasons you can have confidence that the Kodak 
x-ray film you use will do the job you want it to do. 
And do it well. 

And you can have equal confidence that the x-ray 
film you need for your diagnostic program is available 
from Kodak, because we give you a broad range to 
choose from—each film designed for a specific medi- 
cal radiographic requirement. 

And now, we are extending your choice with the 
new KODAK X-OMATIC Films—a totally new approach 
to improved image quality. 

Each of these films gives you the timesaving advan- 
tages of automatic 90-second process- 
ing. 

Contact your Kodak Technical Sales 
Representative for a demonstration or 
consult your medical x-ray products 
dealer. 








 — Breast Canter: 
earlier warning system 


Futility and frustration beset the phy- 
sician confronted with breast cancer. 


=; For the last 35 years, the survival rate 


has not significantly changed despite 
intensive educational programs 
aimed at earlier detection, and im- 


provement in treatment techniques. 


Whatis the outlook? 
We know the key to re- 
ducing mortality from 
breast Cancer is in the 
earliest possible diag- : 
nosis. The stage at < 
which breast cancer 
is detected. is crucial 
to the outcome of | 
treatment. By the time ™ 
a lump is discovered 
through BSE or clini- 
cal examination, criti- 
cal time may have 
been lost. 

And we do have 
the means to achieve 
earlier diagnosis. We MI 
‘do have an earlier * 
warning system. 





ES, Shy aa i. 


Thermography 


Mammography and thermography 


can detect breast cancer before a 
lump is discernible by palpation. 
To demonstrate that it is prac- 
tical and feasible to detect breast 
cancer earlier by using these modal- 
ities, the American Cancer Society 
and the National Cancer Institute are 


funding a network of breast cancer ® 








demonstration projects.Supported by 
grants of $2-million from the ACS and 
$4-million from the NCI, 20 such cen- 
ters are expected to be operative 
across the country by the end of the 
year. Each will screen at no charge, 


approximately 5,000 women an- 





nually, in what is 
| considered to be the 
| ideal detection pro- 
| gram — to include 
clinical examination, 
mammography and 
thermography. Each 
of these detection 
methods contributes 
independently to the 
detection of breast 
cancer, and none can 
& De dispensed with in 
the search for early 
disease. 

At present we can- 
not prevent breast 
cancer, but the poten- 
tial for saving more 
| lives is immense. The 
five-year survival rate changes dra- 
matically from 5396 when axillary 

nodes are positive, to 85% when 
the disease is localized, to nearly 
100% for in-situ cancer. 

We have an earlier warning sys- 
tem. Let's use it. 


american cancer society 
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ULCERATIVE AND GRANULOMATOUS COLITIS by Z. T. BERCOVITZ. JOSEPH’ B. 
KIRSNER, ARTHUR E. LINDNER, RICHARD H. MARSHAK, RENE B. MENGUY, and 
SHELDON C. SOMMERS. This study is divided into four principal parts, dealing with medicine, 
radiology, surgery and pathology. Current knowledge of the etiology of these conditions is 
summarized and the way for future research in this area pointed out. Also of interest is the review 
of the medical history of this disease and its relatively recent differentiation from granulomatous 
colitis. Pertinent literature of the past ten years is reviewed. Considerations are given to the 
relationship between both ulcerative and granulomatous colitis and the development of 
carcinoma. '73, 416 pp. (7 x 10), 239 i, 7 tables, 835.50 | 
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MEDICAL RADIOGRAPHIC TECHNIC (3rd Ed., 4th Ptg.) rewritten by WILLIAM L. BLOOM, 

Jr., JOHN L. HOLLENBACH and JAMES A. MORGAN, ali of the Technical Service X-Ray Dept., 

General Eleetrie Company, Milwaukee. Since 1943, this book has been a continuous best seller — a 

time-tested introduction for the uninitiated to the field of diagnostic X-ray technology. THE NEW 

THIRD EDITION HAS BEEN EXTENSIVELY REVISEDIN ORDER TO UPDATEMATERIAL 

AND PROVIDE MORE BASIC INFORMATION ON ELECTRICAL CONCEPTS. 72, 368 pp. (7 

x 10), 510 iL; 7 tables, 811.00 

THE ROENTGENOGRAPHIC DIAGNOSIS OF DISEASES OF THE THORACIC AORTA 5v 
STEVEN H. CORNELL, The Univ, of Iowa College of Medicine, Iowa City. Current knowledge 
about plain film and angiographic diagnosis of lesions of the thoracic aorta is brought together for 
the first time in one volume. Techniques of roentgenography, fluoroscopy and catheter 
aortography are described in detail. Patient preparation, anesthesia, methods of catheter insertion, 
catheters in current use, contrast media, image recording methods, and post aortography patient 
care are thoroughly discussed. An entire chapter is devoted to the discussion of complications, 
their prevention and management. Congenital and acquired diseases of the thoracic aorta dre 
discussed at length. '73, 292 pp., 220 il., $15.75 211 ud 


PRINCIPLES OF RADIOGRAPHIC EXPOSURE AND PROCESSING (2nd Ed., 10th Ptg.) by 
ARTHUR FUCHS, Rochester, New York, “This book should be a standard. text for all 
roentgen-ray technicians and a great help to all radiologists who are not familiar with the 
advantages of the optimum kilovoltage technique ...a most complete work making available to 
the radiologist and technician principles and facts needed for the production of consistently high <; 
quality roentgenograms.” The American Journal of Roentgenology, Radium Therapy and Nuclear 
Medicine. 73, 304 pp. (7 x 10), 600 il., 312.75 

X-RAY MICROSCOPY IN CLINICAL AND EXPERIMENTAL MEDICINE by T. A. HALL, Univ. 
of Cambridge, Cambridge, England; H. O. E. ROCKERT, Univ. of Goteborg, Goteborg, Sweden; 
and R. L. deC. H. SAUNDERS, Dalhousie Univ., Halifax, Nova Scotia, Canada, This text includes 
detailed exposition of technique and discussions of the types of x-ray microscopy, availability and 
sources of equipment, plus an appendix on the relevant fundamentals of x-ray physics for the 
reader with no prior knowledge of this subject. The limits of performance of the various x-ray 
microscopic techniques are considered in order to facilitate feasible studies as well as to protect the 
investigator from projects which cannot succeed. 72. 336 pp. (6 3/4 x 9 3/4), 125 il., § tables, 
824,75 


XERORADIOGRAPHY OF THE BREAST by JOHN N. WOLFE, Hutzel Hospital, Detroit. 
Foreword by WENDELL G. SCOTT. A significant and newer method for detecting early cancers 
of the breast in more detail and in greater contrast than can be obtained on x-ray film. The 
mechanics and principles involved in this procedure are clearly spelled out. Breast anatomy and 
normal breast are discussed, providing a thorough understanding essential to achieve the proper 
technique and correct interpretation of the xeroradiograph of the breast. An up-to-date discussion 
of benign conditions, miscellaneous conditions and malignancies is included. The xeroradiographs 
included here are accurately reproduced in their original blue color for consistency of detail. 72, 
194 pp. (81/2 x 11), 242 il. (92 in color), 525.50 
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The revolutionary Profexray Lab-2 Ciné 
System is an integrated cath lab that 
doesn't require a separate control. 


Every institution with a heavy patient load 
for heart-cath work could use a back-up 
lab. And a lot of smaller institutions would 
like to add ciné-angiography to their capa- 
bilities for a realistic investment. We've just 
answered these two needs: 


Introducing the Lab-2 Ciné room. 


A complete, self-contained system that 
doesn't need a complex, high-powered gen- 
erator. Everything you do need— in controls, 
instrumentation and power is right there in 
the Lab-2— built around the finest ciné sys- 
tem in the world. It's streamlined for mainte- 
nance and service. It's systems-engineered 
and pre-tested before installation. We're so 


"certain of its unmatched reliability that 
“Lab-2 is backed by a full two-year warranty." 


"It's another part of the Profexray radiology 
"revolution: equipment and concepts to com- 
^ pletely overthrow an old order of doingthings, 
"and give you new standards of efficiency. 
~ Get in touch with your Profexray represent- 
-ative for the details on the Lab-2 Ciné Sys- 


tem. You'll find him a powerful ally. 
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*The two-year warranty applies to all DE V. Fe X-ra 


tubes and image intensifiers are subject to manufacturers' warranties. 
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We try to present an accurate index. Occasionally this may not 
be possible because of a last-minute change or an omission. 


There are few mysteries left in 
the design of a television camera. 
So few, that most x-ray equip- 
ment designers simply dip into 
the pool of existing technology to 
solve their problems. ‘‘Not good 
enough” says Profexray engineer 
Jim Princehorn. ''A doctor should 
be able to see exactly what he 
wants to see...not just what 
some camera designer thinks is 
important.” 

So in all the x-ray equipment 
industry, only Profexray's TV 
camera is totally designed by an 
x-ray equipment designer. And 


“Our industry bo 
disciplines and fro 
in the design of x-ray 
Sometimes 





only Profexray's TV camera is 
builtin the same facility — virtually 
in the same room — as the rest of 
the system. The resulting product 
will do a crummy job of bringing 
you "I Love Lucy” reruns. It will 
do a superb job of bringing you 
critical nuances of information 
for valid radiological evaluation. 

Profexray TV cameras, then, 
are built by a team whose mem- 
bers are responsible for perform- 
ance of the total system. Not just 
the camera. It makes for a remark- 
ably better interface of logic. 
Enough to deliver an image some 
doctors tell us is four times better 
than any other. 








Jim Princehorn 


We don't expect-you to take 
our word for. that, We ask only 
that before you. detidé, before 
you buy, you lokatour TV cam- 
era image — and: at Our: new line 
of third-generation equipment. 
You'll see dozens of featurés:that 
are causing designers throughout 
the world to say, "Hey, why didn't 
somebody think of that before?" 

Because it works. 


[H PROFEXRAY 
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rrows from many other. . 
m much other technology 
equipment. 

it doesn't work." 
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A UEM ' YS:2 Diagnostic Table, compact and top-performance 


EE 


It features: 









81/7 phototimer, complete radiation protection, Bucky device built-in table, extremely 
$ > large longitudinal and lateral travel.of-spot film device, combination with X-ray TV, 
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-Ray X-cellence! 


HD150G-10 Heavy Duty X-ray Generator 

3 phase 12 pulse 1000 mA Shimadzu X-ray High Tension Unit HD150G-10 well supports 
your diagnostic purpose with following. Nain features: silicon rectification, large capacity, 
max rating 1000 mA at 100 kVp. High: efficiency timer with iron presetting mechanism, 
wide tube voltage adjustable range from 20:kVp to 150 kVp at about 1 kVp steps, com- 
plete prevention of overload, electronic mAs meter convenient for correct reading. 
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DYNAMAX 66 is the first X-ray tube 
available to provide 4X linear magnifica- 
tion (using air gap technique) with high 
resolution at useful radiographic ratings. 


DYNAMAX 66 uses a totally new, 
Machlett-developed concept in focal 
spot size control. 


DYNAMAX 66 provides three focal 
spot/ radiographic rating combinations: 
0.3mm (biased)/14 KW: 0.3mm (unbiased) 
/20 KW; 0.6mm/85 KW. 


DYNAMAX 66 adds a new dimension to 
arteriography, cineangiography and image 
intensification. 


DYNAMAX 66-— In the Machlett 
tradition of leadership in X-ray tube 
technology. 


Always specify Machlett — the most com- 
plete line of new and replacement X-ray 
tubes available. 


Dynamax 66 is available now. Ask your 
equipment supplier for details, or write 
Machlett Laboratories, Inc., Stamford, 
Connecticut 06907. 

Tel. 203 348-7511. 





From the beginning, fluoroscopy 
procedures have required a com- 
promise from x-ray equipment 
designers. Brightness, contrast, 


total available information must - 


be tempered by dosage limita- 
tions. Some designers put an iris 
(mechanical or auto-gain) on the 
camera. But that merely reduces 
exposure to the camera, not to 
the patient. Others yo-yo the MA. 
But that adds a sluggishness to 
the entire system. 
Profexray engineers John 
Griser and Bob Burbury could be 
satisfied only with a third way: 
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John Griser 


d 


Bob Burbury 


variable-pulsed, phototimed — 


fluoroscopy. By using the strobe- 
like effect of a variable lightsource, 
each exposure is optimized. The 


low monitors the image for a 


built-in reference computer. The . 
computer automatically corrects. 

KV in the system to' assure uni- . 

form in-put to the camera. MTF A 
improves because brilliant light 
pulses yield more information. 
than the same amount of light. _ 
from a steady source. And the re- ` 
sult is something no other fluo- - 


roscopic camera can give you: an 
absolute maximum in brightness 
and contrast, with the absolute 
minimum dosage. | 


esignproblemthereisa- 
ution and a right solution. =- -. 
t The 


little photomultiplier pictured be-  : 


the worl 3 
somebody. 


y're seldom the same." 
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. «ia, Manuscripts offered. for publication and other correspondence relating to the editorial management and 
a “be oks for review should be sent to Dr. Traizn Leucutia, Editor, 401 Professional Building, Detroit, Michigan 
_. 48201. Original articles must be submitted in final form. They are published with the understanding that they 
pre contributed exclusively to THE AMERICAN JouRNAL OF RoENTG ENOLOGY, RADIUM THERAPY AND NUCLEAR 
EBICINE, — — | 

| i Atdertain number of illustrations will be supplied free of cost; but special arrangements must be made with 
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PLEURAL THICKENING AS A MANIFESTATION OF 
ASPERGILLUS SUPERINFECTION* 


By HERMAN I. LIBSHITZ, M.D.,t G. WILLIAM ATKINSON, M.D. $ and 
HAROLD L. ISRAEL, M.D.{ 


PHILADELPHIA, PENNSYLVANIA 


SPERGILLOSIS as a superinfection in 
patients with cavitary or cystic lung 
disease is being recognized with increasing 
frequency. The majority of these patients 
have an intracavitary fungus ball, but a 
significant number develop inflammatory 
disease and lung suppuration. Hemoptysis, 
often massive and occasionally fatal, is a 
recognized complication of pulmonary as- 
pergillosis in those patients with fungus 
balls. 

Pleural thickening overlying cavities 
containing fungus balls has been noted, 
but we are unaware of reports of the pleural 
thickening antedating the appearance of 
the mycetoma. 


MATERIAL 


The chest roentgenograms of 33 patients 
with pulmonary aspergillosis superimposed 
on cavitary or cystic disease were reviewed. 
Cases of invasive aspergillosis seen in pa- 
tients with little or no host resistance, such 
as those patients with malignancy or under- 
going immunosuppressive therapy, were 
excluded. Patients with allergic broncho- 
pulmonary aspergillosis also were excluded. 
Proof of infection was obtained by surgical 
biopsy or autopsy and corroborated by 
positive serologic tests for precipitins 
against Aspergillus species, and sputum 
cultures in which Aspergillus species were 
repeatedly recovered. 

The underlying pulmonary disease was 
sarcoidosis in 15 cases, tuberculosis in 16 
cases (including I case of atypical myco- 
bacteriosis), and 1 case each of alveolar 
proteinosis complicated by cavitary no- 
cardiosis, ankylosing spondylitis associated 


with cystic pulmonary disease, and an- 
thracosilicosis. i 

The number of sarcoidosis cases is dis- 
proportionate and due to a large clinic de- 
voted to sarcoidosis at Thomas Jefferson 


University Hospital. Some of these cases 
have been included in other reports. 


FINDINGS. 


Pleural thickening overlying the involved 
pulmonary parenchyma varying from sev- 
eral millimeters to 2 cm. or more was seen 
in all 33 cases. Fungus. balls were iden- 
tified roentgenographically in 30 cases. 

The pleural thickening antedated the 
presence of an intracavitary fungus ball in 
Io cases, This antecedent pleural change 
was identified as early as 2~3 years prior to 
the visualization of an intracavitary fungus 
ball. The pleural thickening was seen con- 
comitantly with the fungus ball in 18 cases. 

In 5 cases air-fluid levels were noted in 
the cavitary or cystic lesions in association 
with pleural thickening. In 4 such instances 
fungus balls were also identified within the 
infected cavities. Two cases showed pleural 
thickening alone in which no evidence of 
parenchymal infection or fungus ball could 
be identified. 


DISCUSSION 


The occurrence of Aspergillus superinfec- 
tion in lungs with persistent cavitary or 
cystic disease represents a serious hazard to 
the patient for 2 reasons. The more com- 
mon of these is the development of an in- 
tracavitary fungus ball with the danger of 
pulmonary hemorrhage. The second is sup- 


* Presented at the Seventy-fourth Annual Meeting of the American Roentgen Ray Society, Montreal, P.Q., Canada, September 


26-28, 1973. 


From the Departments of Radiology, t and Medicine,f Thomas Jefferson University Hospital, Philadelphia, Pennsylvania. 
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Frc. 1. G4) Posteroanterior roentgenogram of a patient with inactive tuberculosis and extensive cystic and 
cavitary change in both apices. Some pleural thickening is present. (B) Two years later marked increase 
in the amount of pleural thickening, somewhat more pronounced on the left side, is present. (C) Tomo- 
gram at the same time demonstrates a fungus ball in the left upper lobe cavity (arrows). 


purative lung disease that can further 
compromise already diseased lungs. 

The high incidence of Aspergillus super- 
infection is indicated by a report of the 
British Tuberculosis Association! in which 
£44 patients who had inactive tuberculosis 
and a persistent cavity of 2.5 cm. or more 
in diameter were studied. Typical roent- 
genographie evidence of an aspergilloma 
was found in 11 per cent and an additional 
4 per cent had suggestive roentgenographic 
evidence of an aspergilloma. Pleural thick- 
ening was seen in 85 per cent of the $9 
roentgenographically demonstrated asper- 
gillomata and in 89 per cent of the Ig 
probable aspergillomata. Of those without 


evidence of aspergillosis 64 per cent had 
pleural thickening. 

Attention to pleural changes in patients 
with cystic or cavitary disease is important. 
In those cases in which pleural change 1s 
frequently associated with the primary dis- 
ease, increase in the amount of pleural 
thickening takes on significance as an indi- 
cator of Aspergillus superinfection (Fig. 1, 
A-C). In diseases such as sarcoidosis, in 
which pleural change is not a usual finding, 
its presence should make one suspicious of 
Aspergillus infection (Fig. 2, 4-C; and 3, 
AL); 

Recognition that Zspergillus superinfec- 
tion represents such a serious problem to 
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those with pre-existing cystic or cavitary 
lung disease makes it mandatory that all be 
done to identify such infection at the 
earliest possible stage. While we do not sug- 
gest that pleural thickening is invariably a 
sign of Aspergillus superinfection, it has 
been seen so constantly in this series as to 
warrant a diagnostic effort directed to- 
wards the discovery of aspergillosis. If such 
pleural thickening is recognized, tomo. 
grams should be made. In the absence of an 
intracavitary fungus ball, close clinical fol- 


low-up, roentgenograms at regular inter- 





Fic. 2. (4) Roentgenogram of a patient with 
sarcoidosis . showing both lymphadenopathy 
and parenchymal change. No pleural thicken- 
ing is present. (B) Slightly more than 1 year 
later. A large cyst is now present in the left 
upper lobe. Some pleural thickening has de. 
veloped. (C) Six months following B marked 
pleural thickening is present in the left upper 
lobe. The suggestion of a fungus ball can be 
made. Tomograms demonstrated a fungus ball. 


vals, repeated serologic tests for Aspergillus 
and frequent sputum examinations for this 
fungus are mandatory. De 


sh 


SUMMARY 


Pleural thickening is a very 
manifestation of Aspergillus superinfection 
in patients with cavitary or cystic pulmo- 
nary disease. It was seen in all 33 cases in 
this series. 4x 

The presence of pleural thickening in 
pulmonary disease not usuallv associated 
with it, or an increase in the amount in 
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Fic. 3. (4) Roentgenogram of a patient wi 
both nodal and extensive parenchymal s: 
coidosis. (B) Eight months later there is pleur 
thickening in the left upper lobe and a sugg 
tion of a fungus ball. (C) Further pleural thic 
ening and a definite fungus ball are present 
the left upper lobe 5 months after B. 
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EXTRAPLEURAL INTRATHORACIC APICAL 
TRAUMATIC PSEUDOMENINGOCELE* 


By BERNARD S. EPSTEIN, M.D., and 
JOSEPH A. EPSTEIN, M.D. 


NEW HYDE PARK, LONG ISLAND 


HE myelographic demonstration of 

avulsion of cervical nerve roots was 
first reported by Murphey et 44. in a man 
who had been thrown from a truck 2 years 
prior to examination. They observed flat. 
tening of the lateral margin of the column, 
absent nerve sheaths, and a pulsatile drop 
by drop entrance of pantopaque into extra- 
arachnoidal sacs adjacent to the lowermost 
2 cervical and the first thoracic interverte- 
bral foramina. The sacs, designated as 
"traumatic meningoceles," emptied spon- 
taneously. Subsequent reports, ^:19.15.21,21-26 
some with operative confirmation, !9«11.22.25,26 
have supported their conclusion. Trau- 
matic meningoceles usually occur as mul- 
tiple lesions from C-3 or C.4 to T-1 or T-2. 
The sacs vary in size from a few mm. to 
about 2 to 3 cm. in length and about 1 to 2 
cm. in breadth. One which measured 2X4 
cm.^ was regarded as "tremendous." It is 
generally agreed that surgery is not indi- 
cated for avulsion of nerve roots. 

The present case is unique because 
forcible separation of the right side of (uy 
and T-1 together with a fracture of the first 
right rib resulted in an intrathoracic extra- 
pleural traumatic meningocele which com. 
municated freely with the subarachnoid 
space by way of that intervertebral fora. 
men. This cavity accepted more than 15 cc. 
of pantopaque, with free flow back into the 
subarachnoid space. —— 


REPORT OF A CASE 


K.F., a 19 year old man, was thrown forcibly 
from a motorcycle, striking his forehead and 
right shoulder. He lost consciousness, and on 
regaining his senses was at first amnesic, 
aphasic and disoriented for a short time. He 
noted loss of sensation in his right arm together 


with loss of mobility. There was gross anes- 
thesia over the right C-5, 6 and 7 dermatomes, 
with hypalgesia over the C-8 dermatome. The 
right biceps and triceps reflexes were absent. 
A Horner's syndrome was not present at the 
initial examination, but appeared about 10 
hours later. His arm soon became flail.like, 
and he lost hand muscle function completely. 

Roentgenographic examination of the chest 
on admission revealed a fracture of the pos- 
terior portion of the first right rib, with the 
fragments separated by about 2 cm. A crescen- 
tic density was present over the apex, inter- 
preted as a possible hematoma (Fig. 1). Exami- 
nation of the cervical spine showed the cervical 
lordotic curve to be unaltered. The paraverte- 
bral soft tissues were intact. On the antero- 
posterior roentgenogram the patient's head was 
tilted toward the left. A slight widening of the 
space between the right transverse processes 
of C.7 and T-1 and of the right side of that 
intervertebral disk was observed (Fig. 2). | 

Four days later the patient was referred for 
myelographic examination. Lumbar puncture 
revealed grossly bloody cerebrospinal fluid, and 
the procedure was terminated. The protein 
content of the cerebrospinal fluid after the 
blood had settled was 155 mg. per cent, and 
the supernatant fluid was xanthochromic. He 
had no pain, but his right arm was completely 
powerless and flail.like. 

Ten days later lumbar puncture produced 
crystal clear cerebrospinal fluid, with a protein 
content of 60 mg. per cent. Fifteen cc. of 
pantopaque was instiled, and free passage 
through the lumbar and thoracic spinal canal 
was observed. On reaching the Cervical canal, 
pantopaque immediately entered a lafge, ir- 
regular pouch which extended laterally from 
the intervertebral foramen between C-7 and | 
T-1 (Fig. 3) over the apex of the right lung. ` 
A small quantity of pantopaque passed extra- 
durally along the flattened right lateral gutter 
of the lower cervical canal (Fig. 4). On tilting 


* From the Department of Radiology and the Division of Neurologic Surgery, Department of Surgery, The Long Island Jewish- 
Hillside Medical Center, and the School of Medicine, State University of New York at Stony Brook. 
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caution. In rare instances, reaction to the test 
dose may be extremely severe; therefore, close 
Observation and facilities for emergency treat- 
ment are indicated, 

Renal toxicity has been reported in a few 
patients with liver cysfunction who were given 
oral cholecystographic agents followed by 
urographic agents; therefore, if known or sus- 
pected hepatic or biliary disorder exists, 
administration of Renografin-76 should be 
postponed following the ingestion of cholecys- 
tographic agents. Consider the functional abil- 
ity of the kidneys before injecting Renografin-76, 
Use cautiously in severely debilitated patients 
and in those with marked hypertension. Bear 
in mind the possibility of thrombosis when 
using percutaneous techniques. 
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Fic. 1. An apical collection of fluid together with a 
fracture of the right first rib is visible on the chest 
roentgenogram. 


and rotating the patient, pantopaque poured 
through an arachnoidodural rent into the 
widened space between the transverse processes 
of C-7 and T-1 into a space which corresponded 
with the apical opacity on the plain chest 
roentgenogram. The pantopaque could just as 
easily be poured back into the subarachnoid 
space by revising his position so that his right 
shoulder was elevated. The back and forth 
fow was recorded on spot roentgenograms and 
on cineroentgenograms. Following mvelography 
the pantopaque was removed from the canal 
completely. | 

In view of the nature of the injury, surgical 
intervention was considered inappropriate. The 





Fic. 2. On the anteroposterior cervical spine roent- 
genogram a slight widening of the space between 
the right transverse processes of C-7 and T-i is 
present, together with widening of the right side 
of the intervertebral disk. 
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Fic. 3. Myelographic examination reveals free flow 
from the cervical subarachnoid space into a tract 
leading to the extrapleural area over the right 
apex. The fistulous communication is between C-7 
and 1-1. 


patient was referred for rehabilitative care. 
Six months later there was no change in motor 
power. À chest roentgenogram revealed clear 
lung apices. The rib fracture was unchanged, 


Fic. 4. On return flow the pantopaque returns to the 
cervical subarachnoid space. A small quantity is 
present in the extradural space at the C-7—T-1 
level. The axillary pouches are flattened. 
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roscopic carriage on Profexray's 
Aries table. A massive, sturdy 
structure that weighs nearly 300 
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move smooth as butter through 
complete 180° reversals of stress? 
Clearly a problem of precision. 
One that Mr. Balster solved with 
+ “sloppy” bearings. 
| You see, standard precision 
ball-bearings roll well only when 


held absolutely rigid. Put them in 
a heavy fluoroscopic carriage, 
and it occasionally becomes diffi- 
cult to move. A hitch here. A catch 


there. Sometimes just a touch — 
more effort. Because the bearings 


skew. Twist a standard bearing 
ever-so-slightly and it slides in- 
stead of rolls. And 300 pounds 
feels like 300 pounds. 

So Profexray tables use a spe- 
cial anti-skew bearing. One that 
"gives" a little when you move 
the table. 

Put one of our bearings in a 1- 
horse motor, and it would blow in 
a month. But in a fluoroscopic 
carriage, itlasts forever and works 
like a charm. And the fluoro- 
scopic carriage hovers gracefully 


over. Responds instantly to the. ` 
slightest touch. p. Down. Over. .. 
ou'want it is. 
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as was the cervical spine. No pantopaque was 
present. Beginning flexion contractures of the 
fingers had appeared. Two years after the acci- 
dent his condition remained unchanged. 


DISCUSSION 


The validity of the roentgenologic cri- 
teria for diagnosis of avulsion of cervical 
nerve roots has been confirmed repeatedly. 
The mechanism of the injury involves 
forcible separation of the head and shoul. 
der, with the head displaced sharply 
laterally by a force which can vary from a 
direct blow to an injury consequent to a 
twisting, suddenly accelerating force. 519.2525 
The arm may remain at the side, or be 
thrown forward and backward, or laterally 
and upward. When the arm is elevated and 
adducted, a protective action which may 
ameliorate the effect of the injury is exerted 
on the brachial plexus. The cervical verte. 
brae are flexed laterally forcibly. While this 
may be greatest in the upper cervical seg- 
ments, the lowermost 3 or 4 cervical verte- 
brae and the upper 1 or 2 thoracic vertebrae 
tend to maintain their position and thus 
are more likely to suffer rupture of their 
binding ligaments. Damage of the first 
thoracic nerve root is indicated by appear- 
ance of a Horner's syndrome. When injury 
to the clavicle and the upper ribs takes 
place, as in the present patient, it may in- 
crease the effect of the injury. As a conse- 
quence of this tearing force the dura and 
the arachnoid split. With this, one or more 
nerve roots may be severed at their inser- 
tion in the cord. Both the dorsal and ven. 
tral roots become separated and drawn 
away from the cord into the intervertebral 
foramen or distal thereto.!?? This creates a 
cavity which fills with cerebrospinal fluid. 
Consequent to such an injury, entrance of 
cerebrospinal fluid into the extradural 
space 1s followed by formation of a mem. 
brane-lined cavity which may persist, 
change its size,*!*?! or disappear.” 

Initially there is free flow between the 
pouch and the subarachnoid space. Panto- 
paque flowing extradurally along the lateral 
margins of the thecal sac can flatten the 
adjacent axillary pouches.!'.525 This is fol- 
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lowed in some instances by trapping of 
pantopaque,* or closure of the pouch so 
that later re-entry is prevented.? The size, 
shape and number of these pouches vary 
from 1 to 3, and sometimes 4. Some are 
relatively small, others are fairly large, and 
rarely a truly large one forms. As healing 
proceeds, the communicating sacs then be- 
come lined with a meningeal laver which 
forms a smooth, glistening, impervious 
membrane. Proliferation of this mem- 
brane may seal off the newly formed sac, 
and it may extend laterally, thereby ob- 
literating the adjacent root pouches and 
preventing later entrance of pantopaque.*2! 
Bleeding into the subarachnoid space 
consequent to avulsion of nerve roots has 
been observed in a few patients who had 
lumbar puncture after the injury. Yeoman? 
observed this on 2 occasions, one 10 days 
and the other 3 weeks after the injury. He 
noted that the cerebrospinal fluid was vel. 
low and contained increased protein and 
red blood cells. The observation of frank 
bleeding is unusual, and the fact that com. 
plete clearing with diminution of cerebro. 
spinal fluid protein content can take place 
within a few days, as occurred in the pres- 
ent patient, is noteworthy. | 
Post-traumatic entrance.of cerebrospinal 
fluid into the pleural cavity is infrequent. A 
spinal-pleural fistula was reported by Wil. 
son and Jumer,” who noted free flow of 
contrast material from the subarachnoid 
space into the pleural cavity after cisternal 
instillation in a patient who suffered a gun- 
shot wound followed by paraplegia and 
anesthesia below the ninth thoracic derma- 
tome due to cord damage. Overton ef al! 
reported a traumatic subarachnoid pleural 
fistula at T-8 in a patient who had been 
injured in an automobile ‘accident. At 
operation an opening about 3-4 mm. in di- 
ameter was closed, and the patiest re- 
covered. Bramwit and Schmelka? reported « 
a 42 year old woman who developed à, 
flaccid paraplegia with anesthesia below 
T-7. Her cerebrospinal fluid was clear. 
Myelography revealed passage of panto- . 
paque into the right pleural cavity by way 
of a traumatic fistula at the T-7—T-8 inter- 
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space, with a partial pneumothorax and 
fracture of the anterolateral portion of the 
body of T-7. At operation the dura and 
cord were lacerated by bone fragments, and 
adhesions between the cord, the dura and 
the epidural space were present. The fistula 
could not be identified. The cord at the 
point.of laceration was atrophic. Ozer ef 
al® reported a traumatic fistula in a 14 
year old girl with a gunshot wound in the 
right supraclavicular fossa. The patient 
was unable to move her lower extremities. 
: The bullet was situated near the fourth 
posterior intercostal space anterior to the 
left scapula. Bilateral pneumothorax was 
present. Lumbar puncture produced 2 ml. 
of blood stained fluid, and a positive 
Queckenstedt test was obtained. M velogra- 
phy revealed intrapleural contrast material 
extravasation from the spinal canal at the 
T-2—T-3 interspace. No rib or vertebral 
fractures were detected on review of the 
plain film roentgenograms. However, it 
seems possible that a neural arch fracture 
may have been present, as occurred in the 
case reported by Wilson and Jumer.” 

Traumatic subarachnoid mediastinal fis- 
tulas are uncommon. Such a case was re- 
ported by Zilkha e£ a/.”? in a young boy who 
had fallen onto an iron fence from a fourth 
story window. He developed a complete 
motor and sensory deficit below T-3, at- 
tributed to a forced flexion rupture of the 
cord and its membranes. Myelography re- 
vealed a block at T-3. Abnormal densities 
at the apex and inner portion of both lungs 
were due to entrance of fluid into the 
pleural space from the mediastinum, The 
next day pantopaque did not flow into the 
pleural cavity, presumably because the 
communication had been obliterated. Later 
roentgenograms showed continued locula- 
tion of pantopaque in the mediastinum. 
| They noted that of the 3 other similar cases 
^in the literature, 2 were due to missile in- 
juries. 

Similar traumatic meningoceles have 
been reported in the lumbar area. Dobrza- 
niecki and Haak? described a ballotable 
mass protruding from the coccygeal region 
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in the pelvis of a 26 year old patient who 
fell from a tree. Myelography showed 
lipiodol accumulating in the sac. A longi- 
tudinal fracture was present in the right 
sacrum. The cerebrospinal fluid in this pa- 
tient was xanthochromic. The lesion closed 
spontaneously with full recovery. Avulsion 
of nerve roots in the lumbar canal was re- 
ported by Goodell,” who remarked on the 
similarity of these changes to those in the 
cervical area. Pavne and Thompson” also 
described the myelographic changes in 
lumbosacral plexus injury. These authors 
noted leakage of cerebrospinal fluid into 
adjacent tissue planes. If the neck of the 
sac remains in communication with the 
subarachnoid space, the cerebrospinal fluid 
passing into the soft tissues becomes walled 
off by a dense shiny membrane whose 
structure is something like that of the dura. 
corresponding with what transpires ir 
similar neck injuries. Finney and Wulf. 
man,® Carlson and Hoffman, and Alker e 
al! also described lumbosacral traumatk 
meningoceles. 

In differential diagnosis the possibility o 
a true thoracic or lumbar meningocele ha: 
to be considered. These lesions usually ar 
not associated with trauma, but may b 
congenital in origin or associated witl 
neurofibromatosis.^? Arachnoidal diver 
ticula and cvsts occur in the cervical nerv 
roots as small cavities lined with arachnoid 
usually present at the junction of the pos 
terior nerve roots and the dorsal roo 
ganglia. Both tend to be small, are line 
with arachnoid, and have no clinical signif 
cance except when related to nerve roo 
pressure. 

The early phase of brachial or lumba 
plexus nerve root avulsion is not associate 
with formation of a lined cavity. It is onl 
when the space created by retraction of tl 
severed roots and pulsatile entrance of cer 
brospinal fluid occur that a lining is forme 
bv proliferation and fusion of dura an 
epineurium and reformed arachnoid. If tl 
communication is diminished or oblite 
ated, the associated cavity may be small « 
obliterated by proliferation of meninge. 
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tissue or the presence of loculated cystic — 3. Cartson, D. H., and Horrman, H. B. Lumbo- - 


collections of cerebrospinal fluid. If this oc. sacral traumatic meningocele. Neurology, 
curs myelography will disclose obliteration D AA. Ud uus , 

i - 4. Davies, E. R., Surron, D., and Bric, A. S. 
of the nerve root pouches and flattening of Myelography in brachial plexus injury. Brit, 
the lateral dural margin. Cystic accumula- J. Radiol., 1966, 39, 362-371. ^. 
tions of cerebrospinal fluid occasionally re- — s. Dosrzaniecxi, W., and Haak, E. Meningocele 
main within the sac and extend axially, o traumatica spuria. Ann.: Surg., 19425 

re : | A 710, 150—143. UM i : 
displacing the cord and meninges, but this " avec ee iip MAUI eade 
Is uncommon. Such a sac may or may not intradural lumbar nerve root avulsion with 
fill during myelography. Consequently, it associated traction injury to common perineal 
is suggested that a preferable term for these nerve. Am. J. ROENTGENOL; Rap. THERAPY 
lesions might be “traumatic pseudome- _& Nuctear MED., 1960, Sf, 952-957. 
ningoceles." rE GOODELL, C. E. Neurological deficits ássociated 
with pelvic fractures. Y. Neurosurg., 1966, 24, . 
837-842. a ar: Ae PR 
SUMMARY 8. Hott, S., and Yares, P. O; Cervical nerve root 
“cysts.” Brain, 1964, 87, 481-490. ^ i 


A large traumatic pseudomeningocele ap- 


. D . " 3 i wee j^ * i 
peared in a 19 year old man following a 9 Horr, S., and Yares, P. O. Cervical spondylosis 


and nerve root lesions. Y. Bone € Joint Surg., 


trauma which resulted in a fracture of the 1966, 488, 407-423. | 
right first rib, separation of the lateral as- to, J^EGER, R., and WurrLEv, W., H. Avulsion of 
pect of the D-7—-T-1 disk, and a dural tear brachial plexus. Y. /4.M.4., 1953, 153, 633-635. 


at that level. Fluid collected in the extra- — !!- Lester, J. Pantopaque myelography in avulsion 
of brachial plexus. Acta radiol., 1961, 55, 186- 


pleural space overlying the lung apex, and ies 
pantopaque entered and passed out of this 12. MENpELsonN, R. A, Weiner, I. H., and 


cavity freely. Prior to myelography the Keecan, J. M. Myelographic demonstration 
cerebrospinal fluid Was grossly bloody, but of brachial plexus avulsion. AMA. Arch. 


SUTE., 1997, 75, 102-107. 
13. Miles, J., PENNYBACKER, J., and SHELDON, P. 
Intrathoracic meningocele: its development 


returned to a clear, colorless state 10 days 
later. This communication closed off, and 


the apical accumulation of cerebrospinal and association with neurofibromatosis. 7. 
fuid has not reappeared over a 2 year Neurol., Neurosurg. & Psychiat, 1969, 32, 
period. Surgery was contraindicated 99-110. 


Muvrruey, F., Harruno, W., and KIRKLIN, 
J. W. Myelographic demonstration of avuls- 
ing injury of brachial plexus. Am. J. Roenr- 


In contrast to the few instances of trau- !4 
matic arachnoidopleural fistulae, the pres- 


ent patient had an extrapleural rather than GENOL. & Rap. THERAPY, 1947, 58; 102-105. 
an intrapleural communication. This is 15. Overton, M. C., IH, Hoop, R. M., and Farris, 
unique, inasmuch as we have been unable to R. G. Traumatic subarachnoid-pleural fistula. 
find a similar situation in a review of the J. Thoracic B Cardiovasc. Surg., 1966, 51, 729- 


731. 
. Ozer, H., Barki, Y., and Berran, V. Trau- 
matic arachnoido-pleural fistula. Y. Canad. 
4. Radiologists, 1972, 23, 287-289. 
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ysicians who are qualified by specific 
ng in the safe use and handling of 
nuciides produced by nuclear reactor 
rticle accelerator and whose experience 
raining have been approved by the 
ipriate government agency authorized 
inse the use of radionuctides. 
9"Tc-generator should be tested 

ely for molybdenum breakthrough and 
num. If either is detected, the eluate , 

d nct be used. 

AUTIONS 

xior to and following 99" Tc.labeled 
OSCAN administration, patients should 





couraged to drink fluids. Patients shouid 


S often as possible after the 99mTc. - 
d CSTEOSCAN injection to minimize 
round interference from accumulation in 
adder and unnecessary exposure to 
on. 

he use of any other radioactive 

al, care should be taken to insure 

4m radiation exposure to the patient, 
tent with proper patient manacement, 
insure minimum radiation exposure 
upational workers. 

ISE REACTIONS 


3E AND ADMINISTRATION 
commended adult dose of 99mTc. 

i CSTEOSCAN is 1 ml with a tota! 
‘range of 10-15 mCi. 9P?Tc.labeled 
SCAN should be given intravenously by 
jection over a period of 30 seconds 
'hree (3) hours after its preparation. 

im Scanning time is 3-4 hours 

ection, 

tient dose should be measured by a 

? radioactivity calibration system 

ately prior to administration. 

ZAL CHARACTERISTICS 

tium-99m decays by isomeric transition 
»hysical half-life of 6 hours!. Photons 

' vseful for imaging studies are listed in 
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(S9MG DISODIUM ETIDRONATE 


QIGMG STANNOUS CHLORIDE) 
SKELETAL IMAGING AGENT 


Jable I. Principal Radiation Emission Data 
: Mean 95 / Mean Energy 


Radiation Disintegration (keV) 
M int. con. 

electron, y -1 98.6 1.7 
Gamma-2 88.3 140.5 
K int. con. 

electron, y -2 8.8 119.5 
Lint. con. 

electron, y -2 1.1 137.7 
Gamma-3 0.03 142.7 
K int. con. 

electron, y -3 0.96 121.7 
Ka X-rays 6.5 18.4 


Eee TTA AAAA n n rri n a Hae PA A n S PARAR rap e 


"Dillman, L.T., Radionuclide Decay Schemes 
and Nuclear Parameters for Use in Radiation- 
Dose Estimation, Supplement No. 2, MIRD 
pamphlet No. 4, J. Nucl. Med., p.22, 1969. 
The specific gamma ray constant for 99mTc 
is 0.72 R/ mCi-hr at 1 cm. The half-value layer 
is 4 mm of Pb. 

To correct for physical decay of this radio- 
nuclide, the fraztions that remain at selected 
intervals after the time of calibration are 
shown in Table ll. 


Table II. Physical Decay Chart; 
mfe, half-life 6 hours 








Fraction Fraction 

Hours Remaining Hours Remaining 
-5 1.779 5 562 
—4 1,57 6 .500 
-3 1.414 7 446 
000-2 1.260 8 .397 
"vo 1.122 9 .354 
Q" 1.000 10 315 
1 ,891 11 .281 
2 794 12 290 
3 707 18 25 
4 630 24 .063 





"Calibration time 


RADIATION DOSIMETRY 

The estimated absorbed radiation doses! to an 
average patiert (70 kg) from an intravenous 
injection of a maximum dose of 15 millicuries 
of 99mTc.labe'ed OSTEOSCAN are shown in 
Table IIl. For comparison, the estimated 
radiation doses from a maximum dose of 4 
millicuries of 18F used as a bone imaging 
agent are aiso included. 


Table IH. Radiation Doses 


Tissues Absorbed Radiation Dose 

39"'Tc-OSTEOSCAN 18F 
(rads/15 mCi) (rads/4 mCi) 

Skeleton" 0.59 0.64 

Testes 0.32 0.83 

Ovaries 0.33 0.85 

Total Body 0.13 0.18 

Bladder 

4.8 hour void 8.4 
Bone Marrow 0.14 


NN 


“Local dose may be a factor of 10 or more 
greater. 


* 





HOW SUPPLIED 

The OSTEOSCAN kit contains five (5) vials. 
Each vial contains 5.9 mg disodium etidronat 
and 0.16 mg stannous chloride as active 
ingredients. The contents of each vial are 
prepared by appropriate manufacturing 
procedures to be sterile and pyrogen-free. 
PREPARATION FOR USE 

The following aseptic procedure should be 
followed in the preparation of the 99mTc- 
labeled OSTEOSCAN skeletal imaging agen! 
SIEP 1. 

Remove central metal disc of the OSTEOSCA 
vial and swab the top of the vial with alcohol 
to sterilize the surface of the closure. 

STEP 2. 

Place the OSTEOSCAN vial in a radiation 
shield. In a sterile syringe, collect 5 ml of 
sterile pyrogen-free 99mTc.pertechnetate fror 
an additive-free 99" Tc-pertechnetate source 
which has been checked for molybdenum 
breakthrough. Check the activity of the 99m Tc 
pertechnetate to avoid exceeding 50-75 
mCi/5 ml. If the activity exceeds this level, 
dilute with ADDITIVE-FREE sterile saline only 
Such that a 5 ml portion will contain the 50-75 
mCi activity. 

STEP 3. 

Add the 99™Tc-pertechnetate to the vial. After 
adding the 9?" Tc-pertechnetate to the vial, 
withdraw an equivalent amount of air to 
equalize the pressure inside the vial to 
prevent spray contamination, CAUTION: DO 
NOT USE 9?" Tc-PERTECHNETATE WHICH 
CONTAINS AN OXIDIZING AGENT, INTRO- 
DUCTION OF AN OXIDANT MAY RESULT IN / 
SOLUTION UNSUITABLE FOR SKELETAL 
IMAGING. Commercial sources of 99mTc. — 4 
pertechnetate that have been used in clinical 
trials with OSTEOSCAN include the New 
England Nuclear Technetium-99m Generator, 
the Mallinckrodt Technetium-99m Generator, 
the Squibb Hi-Con Generator, Medi+Physics 
Instant Technetium, and Cambridge Nuclear 
instant Technetium. 

STEP 4, 

shake the vial well for three (3) minutes to 
assure complete dissolution of the contents. 
Minimal exposure can be obtained by use of 
either an ultrasonic agitator or mechanical 
shaker. 
STEP 5, 
Record the time and date of preparation and 
the activity of the 99™Tc-labeled 
OSTEOSCAN on the radiation shield label 
contained in the kit and affix this label to the 
shield. 
STEP 6, 
Use within three (3) hours of preparation. 
Discard excess material. 
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24-hour postinjection x-ray of same patient. 


Hysterosalpingogram with Salpix Contrast Medium. 
With Salpix as your contrast medium, your gynecologic pa- 


now you see it now you dont 
tient needn't undergo the 24-hour postinjection x-ray usually 


CONTRAST MEDIUM 
required with iodized oils. Water-soluble Salpix leaves virtu- alpix 


ally no irritating radiopaque residue to produce foreign-body TRADEMARK 


reactions, vet it provides the viscosity needed for adequate sacco contains: 
visualizati à P y 4 sodium acetrizoate 0.53 g and 


Contraindications: Contraindications to hysterosalpingography include the polyvinylpyrrolidone 0.23 g 
presence of severe vaginal or cervical infections, existing or recent pelvic 
infection, marked cervical erosion or endocervicitis, and pregnancy. The pro- 
cedure is contraindicated during the immediate pre- or post-menstrual phase. 


Sensitivity Test: |f indicated in the patient's history, an intracutaneous skin test 
or sublingual absorption observation may be done with O.1 cc Salpix. 


Warning: Not for intravenous use. Q ORTHO PHARMACEUTICAL CORPORATION 1970 


ORTHO PHARMACEUTICAL CORPORATION * RARITAN, NEW JERSEY 08869 
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SUPERIOR MEDIASTINAL MASSES: SECONDARY TO | 
TUBERCULOUS LYMPHADENITISIN 
THE ADULT* $ x & 


By HARRY MORGAN, M.D., and KENT ELLIS, M.D. —— 


NEW YORK, NEW YORK 


OQ TIAE IAL mediastinal masses sec- 
ondary to tuberculosis are seldom en- 
countered today in the adult population of 
this country (excepting paraspinal ab- 
scesses). As a consequence tuberculosis is 
not promptly considered in the differential 
diagnosis of patients presenting with such 
masses. Nevertheless, during the past 6 
months on the Emergency Service of the 
Columbia-Presbyterian Medical Center, 4 
patients have been encountered whose 
salient clinical finding was a superior medi- 
astinal mass which proved to be caused by 
tuberculous lymphadenitis. In all 4, the 
mediastinal enlargement seen on the initial 
chest roentgenogram was the main stimu- 
lus to the hospital admission and medical 
Investigation. 

These cases are briefly presented to 
emphasize the features of interest to the 
radiologist. 


REPORT OF CASES 


CASE 1. N.C., a 26 year old Equatorian female 
of Chinese descent, who had immigrated to the 
United States 3 years previously, was first 
seen with complaints of a sore throat and an 
unchanging mass in the left supraclavicular 
area for 2 months. She had a 12 pound weight 
loss, drenching night sweats, fever, and chills. 
A course of antibiotics by her private physician 
did not alleviate her symptoms. 

Chest roentgenograms showed a large left 
superior mediastinal mass (Fig. 1) and pre- 
cipitated hospital admission. On admission her 
temperature was normal. Physical examination 
revealed a firm lobulated left supraclavicular 
mass measuring 4X; cm. extending beneath 
the left clavicle. Laboratory data were un. 
remarkable. 

PPD-intermediate strength was markedly 
positive at 48 hours. 


fx 
a 





Fic. 1. Case 1. A 26 year old Chinese woman. 
Frontal chest roentgenogram on admission 
shows a large left superior mediastinal mass. In 
the lateral view this was located anterior to the 
trachea. : 


A biopsy of the left supraclavicular lymph 
nodes showed caseating granulomas. She was 
started on INH and Ethambutal with prompt 
relief of symptoms, and shrinkage of the supra- 


* From the Department of Radiology, Columbia-Presbyterian Medical Center, New York, New York. 
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specific for Drip Infusion Urography 


ypaque-DIU 30° 


umine diatrizoate, USP 


brand of. | 
* Extremely low sodium content (less than 0.02 mg./ml. in stabilizing 
agent )—of special advantage in patients with congestive heart failure. 


* Highly diagnostic urographic contrast—reduces the need for 
retrograde pyelography. 


* Good systemic tolerance.* 


*Consult important product information on next page for patient selection, 
prescribing, and precautionary recommendations. 
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seen because of intermittent pleuritic-type pain 
in the anterior mid-chest region of 1 month's 
duration. Over that interval, he had fever and 
night sweats, without chills. He had a con- 
vulsive disorder since age 9 years, and since 
that time had been taking diphenylhydantoin 
(Dilantin). During previous seizures, he had 
fractured T7 and suffered recurrent shoulder 
dislocations, bilaterally, requiring surgery. 

Chest roentgenograms revealed a right su- 
perior mediastinal mass (Fig. 2). On admission 
his temperature was 100.2?F. Physical exami- 
nation was unremarkable, revealing only small 
right posterior cervical and supraclavicular 
lymph nodes. His liver was enlarged, presum- 
ably secondary to chronic active hepatitis. 
Laboratory data were unremarkable, except 
for a mildly elevated erythrocyte sedimentation 
rate. A tuberculin skin test was positive. 

A right scalene lymph node biopsy revealed 
caseating granulomata. Treatment with INH, 
Ethambutal, and Pyridoxine was followed by 
marked decrease in size of the mediastinal mass 
within 1 month. The Dilantin therapy was not 
interrupted. 





Fic. 2. Case 11. A 25 year old Black man. 

Frontal chest roentgenogram on admission 
demonstrates a 3 cm. mass or lymph node in the 
right paratracheal region. The slight local in- 
crease in convexity overlying the aortic knob sug- 
gests a lymph node on the left, or the superior 
intercostal vein. 


clavicular lymph nodes. Cultures of sputum, 
later, were positive for M. tuberculosis. Case nr. F.G., a 25 year old Puerto Rican 
male, a resident of New York for 15 years, was 

Case m. S.H., a 25 year old Black male was seen with a 1 month history of fever, night 





Fic. 3. Case iri. A 25 year old Puerto Rican man. 
(4) Frontal chest roentgenogram on admission reveals a large right supsrior mediastinal mass. (B) The 
. left anterior oblique view better shows the anterior position of the right superior mediastinal mass. The 
white line represents region of contact between the pleural spaces in the anterior mediastinum. Note the 
increased separation of the lung margins at the level of the mass. 


A logical 
addition to. 
the expanding 


Hypaque 
praduct line 


Hypaque- 
DIU 30^ 


brand of 


meglumine 
diatrizoate, USP 


Sterile Aqueous Solution 

For Infusion Urography 
Description: Hypaque-DIU 30 per 
cent is a solution of meglumine 3, 
5.diacetamido-2, 4, 6-triiodoben- 
zoate (CisHa«s13N309). The 30 per 
cent solution (weight/ volume) 
contains approximately 141 mg. of 
organically-bound iodine per mi. It 
has a viscosity of 1.94 cps at 25'C. 
and 1.42 cps at 37°C. The pH is 
adjusted with hydrochloric acid or 
meglumine solution. The sterile, 
aqueous solution is clear and color- 
less to pale yellow. Hypaque-DIU 
30 per cent is relatively thermo- 
stable and may be autoclaved. It 
should be protected from strong 
light. The solution contains calcium 
disodium edetate 1:10,000 as a 
sequestering stabilizing agent. 
Action: Hypaque-DIU 30 per cent is 
a diagnostic radiopaque medium 
which provides visualization of 
internal structures. 

Indication: Hypaque-DIU 30 per 
cent is indicated for infusion 
urography. 

Warnings: Usage in Pregnancy. No 
teratogenic effects attributable to 

a 60 per cent solution of Hypaque 
meglumine have been observed in 
reproduction studies in animals. 
However, before administration of 
Hypaque-DIU 30 per cent to women 
of child-bearing potential, the 
benefit to the patient should be 
carefully weighed against the pos- 
sible risk to the fetus. In addition, 
most authorities consider elective 
contrast radiography of the abdo- 
men contraindicated during 
pregnancy. 

Serious or fatal reactions have been 
associated with the administration 
of radiopaque media. It is of utmost 
importance that a course of action 
be carefully planned in advance for 
the immediate treatment of serious 
reactions, and that adequate and 
appropriate facilities be readily 
available in case a severe reaction 
occurs. l 
Contrast media have been shown to 
promote the phenomenon of sick- 
ling in individuals who are homo- 
zygous for sickle cell disease when 
the material is injected intra- 
vascularly. 

The results of PBI and RAI uptake 
studies, which depend on iodine 
estimations, will not reflect thyroid 





function for up to 16 days following 
administration of iodinated uro- 
graphic media. However, function 
tests not depending on iodine esti- 
mations, e.g., T3 resin uptake and 
direct thyroxine assays, are not 
affected. 

Precautions: Before a contrast me- 
dium is injected, the patient should 
be questioned for a history of al- 
lergy. Although a history of allergy 
may imply a greater than usual 
risk, it does not arbitrarily contra- 
indicate the use of the medium. 
Premedication with antihistamines 
to avoid or minimize possible al- 


lergic reactions may be considered. 


Diphenhydramine hydrochloride 
(i.e., Benadryl®), however, should 
not be mixed with Hypaque-DIU 30 
per cent since it may cause precipi- 
tation. The intravenous injection of 
a test dose of 0.5 to 1 ml. of the 
contrast agent before infusion of 
the full dose has been employed in 
an attempt to predict severe or 
fatal adverse reactions. The pre- 
ponderance of recent scientific 
literature, however, now demon- 
strates that this provocative test 
procedure is not reliably predictive 
of serious or fatal reactions. 
Severe reactions and fatalities have 
occurred with the test dose alone, 
with the full dose after a nonreac- 
tive test dose, and with or without 
a history of allergy. No conclusive 
relationship between severe or 
fatal reactions and antigen-anti- 
body reactions or other manifesta- 
tions of allergy has been estab- 
lished. A history of allergy may be 
useful in predicting reactions of a 
mild or intermediate nature. 
Caution is advised in patients with 
severe cardiovascular disease and 
in patients with a history of bron- 
chial asthma or other allergic 
manifestations, or of sensitivity 

to iodine. 

in myelomatosis, urography should 
only be performed with caution. If 
a weak protein-binding agent such 
as a diatrizoate is used for the 
procedure, it is essential to omit 
preparatory dehydration, to admin- 
ister fluids, and attempt to alka- 
linize the urine. 

Immediate adverse reactions to 
infusion urography have not been 
reported to occur at a higher fre- 
quency or with greater severity 
than with routine excretory urog- 
raphy. However, sequelae of this 
procedure are possible some hours 
after the examination. Infusion 
urography imposes a sudden os- 
motic load. This should be consid- 
ered in patients with established, 
decreased glomerular filtration and 
renal tubular damage. In addition, 
these patients may also have coex- 
isting or associated cardiovascular 
disease, Therefore, there is a 
possibility of the development of 
congestive heart failure hours 
after the procedure. 

Because of the possibility of induc- 
ing temporary suppression of 
urine, it is wise to allow an interval 
of at least 48 hours to pass before 
repeating infusion urography in 
patients with unilateral or bilateral 
reduction of normal renal function. 
Preparatory dehydration or abdom- 
inal compression may not be 


concentration of the 38b 










necessary in infusion ürography. In. - 
infants and young children and in . -> 
azotemic patients, especially those .— 
with oliguria, dehydration [s.cone. 
sidered dangerous. © «ius 
Adverse Reactions: Reactions ác 
companying.the use of contrast. - 
media may vary directly.with the ^ * ^: et. 
Dstance, the; .; . .— 


amount used, the tec 





and the underlying pathology... 
The following have been reported ^. 5, 
after administration of diatrizoates .,. . 
and other iodinated contrast media. = 
Cardiovascular reactions: vein "^ ^ —— 
cramp and thrombophlebitis fol-^ . ` 
lowing intravenous iftjection, rare . — 
cases of cardiac arrhythmias, hy-  * 
pertension, hypotension and shock, ` 
and cardiac arrest. Allergic reac- 
tions: asthmatic attacks, nasal and 
conjunctival symptoms, dermal. 
reactions such as urticaria, and 

rarely, anaphylactic reactions. s 
Signs and symptoms related to the `» 
respiratory system: pulmonary or 
laryngeal edema, bronchospasm; 

or to the nervous system: restless- 
ness, convulsions. Other reactions: 
flushing, pain, warmth, nausea, 
vomiting, anxiety, headache, dizzi- 
ness, hematoma, and ecchymosis. . 
Occasionally, transient proteinuria, 
and rarely, oliguria or anuria. 

Rarely, immediate or delayed 

rigors can occur, sometimes ac- 
companied by hyperpyrexia, infre- 
quently, "iodism" (salivary gland 
swelling) from organic iodinated: 
compounds .appears'two days after 
exposure and subsides by the 

sixth day. 

Dosage and Administration: The 
recommended dose for infusion 
urography is calculated on the 

basis of 2 mi. of Hypaque-DIU 30 

per cent per pound of. body weight. 
The average dose of the solution 

for adults is 300 mi.; for optimal 
results, a minimum dose of 250 ml. 
should be used. A maximum dose 

of 400 mi, is generally sufficient 

for the largest of subjects. 

The solution is infused over a 

period of three to ten minutes. 
Radiographs are usually taken at 

10, 20, and 30 minutes from the 
beginning of the infusion. Earlier 
films may be obtained for the 
evaluation of hypertension. Nephro- 
grams are usually obtained at the 

end of the infusion, and voiding 
cystourethrograms are usually ob- 
tained 30 minutes after the begin- 
ning of the infusion. 

How Supplied: Calibrated bottles of 
300 mi., rubber stoppered, packed 
with and without sterile disposable 
intravenous infusion sets. 


Winthrop Laboratories, New York, N.Y. 10016 
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Fic. 4. Case tv. A ṣo year old Hispanic woman. 
(4) Frontal chest roentgenogram shows 
large right superior mediastinal mass with in- 
distinct lateral border which in the lateral pro- 
jection appeared to be anteriorly located. (B) 
Several days later marked cardiomegaly has 
developed secondary to a large pericardial ef- 
fusion. Bilateral pleural effusions are also 
present and the patient is virtually asympto- 
matic. (C) Two months later on antituber- 
culous chemotherapy, the right mediastinal 
mass has almost disappeared and the heart and 
lungs have returned to previous state. 


sweats, and a § pound weight loss. 

Chest roentgenograms demonstrated a right 
superior mediastinal mass (Fig. 3, 4 and B). 
On day of admission, the temperature was 100- 
101°F. Physical examination revealed only a 
few tender right posterior cervical lymph nodes 
and a tender right axillary lymph node, mea- 
suring 2X3 cm. The laboratory data were 
normal, except for an elevated erythrocyte 
sedimentation rate. PPD.intermediate strength 
was markedly positive at 48 hours. 

A scalene lymph node biopsy showed non- 
specific histology, but mediastinoscopy with 
biopsy of a paratracheal lymph node showed 
caseating granulomata with acid fast organisms 
on smear. Culture was positive for M. tuber- 
culosts. 


Case 1v. A.T., a 50 year old Dominican 
Republic native, in the United States for 5 


Superior Mediastinal Masses 


years, was first seen with right-sided pleuritic 
chest pain for 3 days and a nonproductive 
cough. . Bs 

Chest roentgenograms. showed a right su- 
perior mediastinal mass (Fig. 44). On admis- 
sion the patient was febrile (101.6°F.). Physical 
examination was negative. -" 

Laboratory data were unremarkable. Initial- 
ly, the laboratory data suggested inappropriate 
ADH secretion, but this was spurious since 
spontaneous correction was achieved with hy- 
dration. i 

Soon after admission, the patient developed 
large asymptomatic pleural and pericardial 
effusions (Fig. 4B). A pericardiocentesis yielded 
an exudate with a protein of 5,100 mg. per 100 
ml., 90,000 red blood cells, 2,400 white blood 
cells (neutrophils 50 per cent, lymphocytes zo 
per cent), and a glucose of 82 mg. per cent. 
Cultures and cytology were negative. PPD. 
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Almost any designer of x-ray 
equipment could say that. Many 
often do — or something like it. But 
not so many are willing (or able) 
to practice what they preach. 

Leo Sidorewicz is part of the de- 
sign tear at Profexray. He's spent 
many years working on simplicity, 
instead of just talking about it. 
And succeeded again, with an- 
othertechnological breakthrough. 


The subject is the power chain 


on Profexray's new Patriot. Auto 
Transformer. Three metal fingers 


track across the winding in re- 
sponse to the technician's dial 
setting. Push the expose button. 
A mini-computer indexes pre- 
cisely, a relay closes positively. 
Thunk! Solid copper-to-copper. 
No power loss. No power varia- 
tion. Infinite variability, repeatable 
millions of times. There are simply 
no critical parts left to wear out 
or fail. 

Consider the only alternatives 
available in other generators: A 
carbon roller offers the same var- 
iability of KV. But isn't carbon 
what they use in res/stors? A tap- 
switch maze solves that power 


loss. But the extra miles of spa- 
ghetti, the extra hundreds of con- 
tacts can compromise reliability. _ 
Before you decide, before you. 
buy, look into Profexray's new line 
of third-generation equipment. 
You'll find dozens of features that 
are causing designers throughout 
the world to say, “Hey, why didn't 
somebody think of that before?" 
That's real simplicity. 


[H PROFEXRAY 


Litton Des Planes, Iinos 60018 


Litton Technology: 
The 2nd American Revolution | 


“In design, the best solutions are always the simplest. 
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than its predecessor." 


_ And a significant new product is always simpler 
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intermediate strength was markedly positive at 


Scalene lyimph" node biopsy revealed caseat- 


ing granulomáta., ‘Treatment was begun on 
INH, and Ethambutal with virtual clearing of 
the clinical and roentgenographic findings with- 
in 2 months (Fig. 4C): Cultures of both sputum 
and lymph node biopsy were eventually posi- 
tive for M. tuberculosis. 

Coss moo DISCUSSION 

Tuberculous: lymphadenitis has been 
considered mainly a manifestation of pri- 
mary tüberculosis, representing the lymph 
nodes, draining the inoculation site, in 
childhood or adolescence. The primary pa- 
renchymal lesion may be transient, or not 
large enough to be recognized. As the inci- 
dence of childhood tuberculosis has de- 
clined, primary or initial tuberculosis infec- 
tion has become relatively more common in 
the adult, especially in the young adult 
population (20-39 years). This same 
group is most vulnerable to progressive 
cavitary tuberculosis. 

In the 1967 report from the U. S. Naval 
Hospital, St. Albans,’ tuberculous lym- 
phadenitis (55 cases) represented 4 per cent 
of all admissions for tuberculosis. Of these 
c c cases, 96 per cent were less than 40 years 
old, in an Armed Forces population. All 
cases had cervical lymphadenitis and fre- 
quently more generalized Ivy mphadenopa- 
thv ón palpation. Only a few patients, less 
than 10 per cent, had roentgenographic 
hilar or paratracheal lymphadenopathy, 
about half of these having mediastinal 
widening. Stead e a/.,* in 1968, reported 38 
cases of primary tuberculosis in the adult. 
In this group, there was a high incidence 
(43 per cent) of hilar or paratracheal lym- 
phadenopathy, to a considerable extent be- 
cause such lymphadenopathy was one of 
the criteria for the diagnosis of primary 
tuberculosis. None of the reported cases 
had mediastinal or paratracheal lymphad- 
enopathy without associated hilar lym- 
phadenopathy or parenchymal lung le- 
sions.“ 

On the other hand, in our cases, the 
mediastinal mass was the salient finding. 
None had parenchymal lesions or any deh- 
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nite hilar lymphadenopathy. Only 1 case 
had impressive cervical lymphadenopathy. 
Three were young adults, age 25, 25 and 26 
years, respectively. The fourth was $0 
years old. In 3 the diagnosis was made by 
cervical lymph node biopsy; the other by 
mediastinoscopy and biopsy, because of 
prior nonspecific changes in the cervical 
lymph nodes. Kittredge and Finby* re- 
ported 2 adults with bilateral hilar and 
mediastinal lymphadenopathy due to tu- 
berculosis in the absence of detectable pul- 
monary parenchymal lesions. One was 
diagnosed by supraclavicular lymph node 
biopsy, and the other required thoracot- 
omy because of nonspecific histopathologic 
changes in an axillary lymph node biopsy. 
Thoracotomy, for diagnosis, has also been 
necessary in an occasional child with pri- 
mary tuberculosis.” However, most thora- 
cotomies were done before mediastinoscopy 
was generally available. 

The presence of tuberculous-type casea- 
tion necrosis in the biopsy specimens was 
highly suggestive of tuberculosis. À good 
response to antituberculous chemotherapy 
further supported this diagnosis in all our 
patients. In addition, the diagnosis was 
confirmed later by positive cultures for 
Mycobacterium | tuberculosis in 3 of our 
cases. In the fourth case, all cultures were 
negative for significant pathogenic orga- 
nisms. The literature reports positive cul- 
tures in only 20-36 per cent of cases of pri- 
mary tuberculosis with lymphadenitis. ^^ 

Our experience agrees with Kent's? in 
that tuberculous lymphadenitis is not sim- 
plv a local disease. Although peripheral 
lymphadenopathy may be sparse, clini- 
callv, a diagnosis can usually be made by 
cervical lymph node biopsy and/or sputum 
culture. Occasionally, | mediastinoscopy 
with biopsy may be required. 

The main differential diagnoses are 
lymphoma and sarcoidosis, with carcinoma 
a major consideration in the older age 
groups. Isolated mediastinal lymphade- 
nopathy due to sarcoidosis, however, 1s 
unusual. [n a recent review of 150 cases of 
sarcoidosis, no case with such isolated 
mediastinal lymphadenopathy was noted? 
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For treatment planning and for comparison 
of various treatment techniques or modalities 
(e.g, moving field vs. fixed: field, 'cobalt-60 
gamma rays vs. 4MeV X-rays, various wedge 
configurations, etc.) in the radiotherapy of a 
given type tumor, accurate measurements can 
be made with the RANDO Phantom. 


Higher accuracy and precision of the. radia- 
tion dose to patients should result if phantom 
studies are used for radiotherapy. Reduced ra- 
diation doses to both patient and physician can 
be achieved in diagnostic radiology if the phan- 
tom is employed for checking procedures. 


In recent years, mounting-evidence has shown 
that successful radiotherapy is dependent on 
the accuracy and precision with which the ra- 
diation is delivered to the patient. If unusual 
or difficult treatments are undertaken, add- 
itional dosimetric studies should be carried out, 
some of which are best done with a RANDO 
Phantom. 


FOR COMPLETE INFORMATION AND A NEW 
HANDBOOK, “THE RANDO PHANTOM AND ITS 
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Other granulomatous diseases must also be 
considered, such as histoplasmosis, coccidi- 
omycosis, and blastomycosis. Possible bac- 
terial and viral etiologies include tularemia, 
brucellosis, lymphogranuloma venereum, 
cat scratch fever, and infectious mononu- 
cleosis. Roentgenographic differentiation 
can be difficult, but appropriate history 
and clinical features will exclude most of 
these diagnoses. Other causes of superior 
mediastinal masses are: substernal thy- 
roid; aortic aneurysm; thymoma; and 
teratoma. These may require special stud- 
ies such as thyroid scanning, aortography 
or biopsy. The clinical course of the patient, 
especially the response to antituberculous 
chemotherapy, may be the best final arbi- 
trator. 

Of special interest was Case 11, where 
lymphoma and pseudolymphoma secon- 
dary to diphenylhydantoin (Dilantin) ther- 
apy were major diagnostic considerations. 
The positive biopsy diagnosis for tubercu- 
losis was particularly important in this 
patient. 

In Case 1v, the age of the patient (so 
years) made carcinoma a strong possibility. 
In addition, this patient developed a well 
known, but confusing and seldom seen 
complication of tuberculosis, acute polv- 
serositis. The polyserositis is often rela- 
tively asymptomatic Treatment with 
antituberculous chemotherapy usually re- 
sults in complete clearing, as in this case. 


SUMMARY 


Reports of 4 adults with impressive 
superior mediastinal masses secondary to 
tuberculous lymphadenitis are briefly pre- 
sented. Three of the four were young 
adults, 25 or 26 years old. 

All presented with nonspecific clinical 
symptoms. One patient, however, had 
a large supraclavicular lymph node mass. 
All had 4+ positive intermediate strength 
PPD reactions. One developed polvserositis 
with large pleural and pericardial effusions. 
All responded well to antituberculous 
chemotherapy after the diagnosis was sug- 
gested by cervical lymph node biopsy or 


Superior Mediastinal Masses 


mediastinoscopic lymph node biopsy (in " M 
case). cs X en 


The differential diagnosis ificludes mainly 


lymphoma, substernal thyroid, ‘thymoma, 


teratoma and other granulomas, including 


sarcoid, and fungal infections: ` 

It is important for the radiologist to sug- 
gest the possibility of tuberculosis As a 
cause of a superior mediastinal-mass, par- 
ticularly in the young/adult, even though 
no hilar lymphadenopathy or pulmonary 
densities are evident. © =s 

The diagnosis of tuberculous lyniphade- 
nitis can usually be made by cervical lymph - 
node biopsy. PE 


Harry Morgan, M.D. 
Department of Radiology 
Presbyterian Hospital 

622 West 168th Street 
New York, New York 10032 
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Imagination has kept Searle 
Radiographics number one in gamma 
imaging, with developments such as 
Whole Body Scintiscan™, Scintiscan 
allows you to image the entire body for 
bone studies or single organ studies as 
you preter. Number of scans required, 
termination point, and electronic 
aperture settings are all monitored 
electronically, insuring the uniformity of 
the complete scan. 


On a scanning table monitored to travel 
within zz 196 of the speed you select, 
the patient is only 58” from the highly 
sensitive Pho/Gamma detector. The 
resultant images may be viewed on 
standard X-ray or Polaroid films making 
comparisons of bone surveys with 
roentgenographic studies easier to 
visualize. 


Operation of the Scintiscan system is 
easy also. If scan input does not agree 
with the patient positioning, a warning 
system relays the inconsistency to the 
technologist who may terminate the 
scan or reposition the patient, 


Rigid standards of excellence made us 
number one in gamma imaging. 
Imagination keeps us there. 
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RIGHT PARASTERNAL STRIPE: A NEW MEDIASTINAL 
SHADOW AND A CONTRIBUTION TO THE NATURE 
OF THE RETROSTERNAL LINE* 


By THEODORE E. KEATS, M.D. 


CHARLOTTESVILLE, VIRGINIA 


TOHE nature of the triangular retro- 
sternal density seen anterior to the 
heart immediately above the diaphragm 
has been a subject of much interest and dis- 
cussion, 

In 1968, Shopfner eż alt indicated that in 
normal individuals it represented the den- 
sity of the transverse thoracic muscle. More 
recently, Whalen e£ 47? termed this shadow 
the retrosternal line and ascribed it to the 
interface between the 2 lungs and the medi- 
astinal fat. 

This communication will describe a pre- 
viously unreported mediastinal shadow, 


which I have termed the right parasternal 
stripe, which lends support to the correct- 
ness of the anatomic nature of the retro- 
sternal line presented by Whalen and his 
co-workers.” 


ANATOMIC NATURE OF THE RIGHT 
PARASTERNAL STRIPE 


In some patients with prominent retro- 
sternal lines I have noted in frontal roent- 
genograms a vertical shadow seen through 
the right side of the cardiac silhouette 
paralleling the shadow of the spine but at a 
distance of approximately 2 cm. lateral to 


* From the Department of Radiology, University of Virginia School of Medicine, Charlottesville, Virginia. 
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First in the line of LINEAR ACCELERATORS now being manufac- 
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Radiological Society of North America meeting in Chicago. 
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series of linear accelerators. 
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Fic. 2. A 65 year old healthy man. 


Right Parasternal Stripe 





(4) Frontal roentgenogram of the chest showing the right parasternal stripe. (B) Lateral roentgenogram 


of the chest showing the retrosternal line. 


it (Fig. 1, 4 and B; and 2, 4 and B). The 
vertical orientation of this line does not 
conform to the anatomic configuration of 
the transverse thoracic muscle and I was at 
a loss to identify its nature until Whalen 
and his co-workers" description of the 
anatomic basis for the retrosternal line ap- 
peared. They showed that the retrosternal 
line represented the interface between the 
2 lungs and the mediastinal fat anteriorly. 
The left lung is relatively deficient at the 
level of the heart, and does not extend as 
far anteriorly as the right lung. The right 
lung consistently presents an interface 
which is anterior and uninterrupted except 
superiorly in children because of the thy- 


«x 


Fic. 1. A 36 year old healthy man. 
(4) Frontal roentgenogram of the chest showing 
of the chest showing the retrosternal line. 


mus. The 2 lung-fat interfaces present in 
the lateral projection as the retrosternal 
line. In addition, their anatomic dissections 
indicate that the edge of the right lung an- 
teriorly coincides in position with that of 
the right parasternal stripe seen in our 
roentgenograms. It would appear logical to 
assume from its position and orientation 
that the right parasternal stripe represents 
the edge of the right lung and is indeed a 
component of the complex of shadows 
which make up the retrosternal line, but 
seen in the frontal plane. 

Further evidence for the pulmonary ori- 
gin of the parasternal stripe can be derived 
from the fact that variations in the con- 


the right parasternal stripe. (B) Lateral roentgenogram 
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figuration of the right parasternal stripe 
-can be produced by different phases of res- 
piration. = ;. - 

Its recognition is of importance, since it 
could be mistaken for widening of the 
paraspinous soft tissues secondary to spinal 
or paraspinous abnormality. The presence 
of a consistently present retrosternal line in 
association with the parasternal stripe will 
aid in this differentiation. Individual varia- 
tions in anatomy and in amounts of medi- 
astinal fat probably explain the inconstant 
visualization of both the right parasternal 
stripe and the retrosternal line. 


SUMMARY AND.CONCLUSIONS 


This report describes a new mediastinal 
shadow termed the right parasternal stripe, 
which can be seen through the right side of 
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the cardiac silhouette, paralleling the spine. 

It represents the interface between the 
right lung and the mediastinal fat and lends 
further support to the anatomic basis for 
the retrosternal line reported by Whalen 
and his co-workers.” 


Department of Radiology 
School of Medicine 
University of Virginia 
Charlottesville, Virginia 22901 
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Meglumine lodipami ide In jection U.S.P. 
In a total ot 198 Patients 


e Lower incidence of adverse reactions with drip infusion 
Drip infusion — 7.4% (10 of 135 patients) had reactions 
Injection — 19% (12 of 63 patients) had reactions 
See brief summary on next page for reactions which can occur 


e Good visualization vvith both techniques 
Drip infusion — 84.496 were of excellent to fair quality 
Injection — 7 5.426 were of excellent to fair quality 


e Methods of administration 
Drip infusion — 100 ml. of 10.3% niedidminà iodipamide 


infused over a 3O-minute period 
Injection — 20 ml. of 52% meglumine iodipamide injected 


over a 1O-minute period 








(Meglumine lodipamide Injection U.S.P. 


in 100 ml. single-dose bottles 
ready-to-use for drip infusion cholangiography and cholecystography 
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GOLFER'SFRACTURESOF THE RIBS* ` 
REPORT OF 3 CASES iM 


By SJAHRIAR RASAD, M.D.1 


JAKARTA, INDONESIA 


qu report deals with a traumatic con- 
dition, the description of which we 
have not encountered previously in the 
radiologic literature. 

It concerns multiple fractures of the ribs 
found in golfers, usually beginners, who are 
still trying hard to master the proper tech- 
nique of this most fascinating, but also 
most difficult, game. 

The location of these fractures is usually 
in the left upper posterior ribs when the 
player is right-handed, and, as expected in 
the right upper posterior ribs in the case of 
left-handed players. 

For those who are familiar with the 
mechanism of the golf-swing, the develop- 
ment of these fractures with faulty tech- 
niques of the player is quite logical and 
easy to understand. 

It is a generally known fact, that in 
swinging the golf club by right-handed 
players, the muscles of the left side of the 
body are the dominating parts, while the 
right side muscles mainly serve to guide 
and direct the swing. 

When the proper technique is used, at 
the moment of impact the clubhead should 
hit the ball cleanly and scarcely touch the 
ground under the ball. On the other hand, 
with improper technique, not the ball, but 
the ground under the ball collides with the 
clubhead, often with such a tremendous 
force that the 3 areas involved come under 
a sudden heavy strain: i.e., the ground; the 
golf club; and the left side of the golfer's 
body. 

It is obvious that since the ground is 
solid, the golf club is made of iron, and 
the golfer's body consists of weak muscles 
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and fragile bones, it is: the golfer's body 
that will be damaged to the greatest extent 
(Fig. 1). 3 

It sometimes does occur, of course, that 
in addition to fracturing his ribs, the poor 
golfer also breaks his expensive golf club 
as was the case with the author during the 
earliest stages of his golfing career. | 

The pain resulting from the rib fractures 
is usually not so great as to cause the 
golfer to seek medical advice. Some vague 
discomfort at the left side of the back is 
felt, and the patient usually has it mas. 
saged which, of course, only makes the un- 
recognized fractures worse. 

After years, healing occurs per primam 
and usually no trace of the past fractures 
can be seen on the roentgenogram, even 
when the golfer continues to play his 
favorite game. 


REPORT OF CASES 


Case 1, S.R., male, 45 years of age (the 
author of this paper, a very. eager, but also 
very poor golfer), ji " 

After 3 weeks of practice ‘on the driving 
range, a persistent discomfort was felt on the 
left side of the back near the shoulder. Massage 
did not bring relief. ee 

Ultimately, a chest roentgenogram was made, 
which disclosed evident fractures of the left 4th 
and 6th posterior ribs, probably also of the 
sth rib (Fig. 2). 

Routine chest roentgenogram taken several 
years later did not show any tracecof the past 
fractures (Fig. 3), although the patient had 
never stopped playing his regular weekly 
rounds of golf. 


Case 11. S., male, 48 years of age, presented 
at the Radiology Department of Cikini Hos- 


* Presented at the Second National Congress of the Indonesian Society of Radiology, Jakarta, July 2-4, 1973. 
From the Department of Radiology, University of Indonesia, School of Medicine, Jakarta, Indonesia. | m " 
t Professor of Radiology and Head, Department of Radiology, University of Indonesia School of Medicine, Jakarta, Indonesia; 


Honorary Fellow, American College of Radiology. 
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HOLOGRAFIN 
AEGLUMINE 
OR INFUSION 


Veglumine lodipamide 
yection U.S. P). 


HOLOGRAFIN’ 
MEGLUMINE 


Meglumine lodipamide 
yection U.S.P.) 


rolografin Meglumine for Infusion 
feglumine lodipamide Injection 
S.P.) is a sterile aqueous solution 
oviding 10.3% meglumine iodipa- 
ide with 0.32% sodium citrate as a 
iffer and 0.04% disodium edetate 
a sequestering agent. The bound 
dine content is about 5.1% (5.1 
/100 ml.). The solution contains 
proximately 0.91 mg. (0.039 
Eq.) sodium per ml. (91 mg./100 
t 
Cholografin Meglumine: (Meglu- 
ne lodipamide Injection U.S.P.) is 
terileaqueous solution providing 
75 meglumine iodipamide with 
32% sodiumcitrate asa bufferand — 
J4% disodium edetate as a se- 
esteringagent. The bound iodine 
ntent is about 26% (5.2 g./20 ml.). 
"e solution contains approxi- 
ately 0.91 mg. (0.039 mEq.) sodi- 
? per ml. (18.2 mg./20 ml.). 
JNTRAINDICATIONS: Contrain- 
sated in patients hypersensitive 
salts of iodipamide; in patients. 
hibiting sensitivity reactions to 
2 test dose; in the presence of 
“comitant severe renal and liver 
action impairment. 
ARNINGS: Intravenous or intra- 
erialinjections of contrast media 
4e been shown to promote the 
enomenon of sickling in persons 
"nozygous for sickle cell disease. 
“form thyroid function tests, if 
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iodine-containing contrast media - 


may alter results of such tests. A 
history of sensitivity to iodine per se 
or to other contrast agents is not 
an absolute contraindication to the 
use of meglumine iodipamide but 
calls for extreme caution in admin- 
istration. 


Usage in Pregnancy: The safety 
of meglumine iodipamide for use 
during pregnancy has not been 
established; therefore, it should be 
used in pregnant patients only 
when, in the judgment of the physi- 
Cian, its use is deemed essential to 
the welfare of the patient. 


PRECAUTIONS: Diagnostic proce- 
dures involving use of contrast 
agents should be performed under 
the direction of personnel with pre- 
requisite training and a thorough 
knowledge of the particular proce- 
dure. Appropriate facilities should 
be available for coping with situa- 
tions which may arise as a result 
ofthe procedure andforemergency 
treatment of severe reactions to the 
contrast agent itself; competent 
personnel and emergency facilities 
should be available for at least 30 to 
60 minutes after I. V. administration 
since severe delayed reactions 
have been known to occur. These 
severe life-threatening reactions 
suggesthypersensitivity to the con- 
trast agert. A personal or family 
history of asthma or allergy or a his- 
tory of a previous reaction to a 
contrast agent warrants special 
attention and may predict more 
accurately than pretesting the like- 
lihoodofareaction although not the 
type nor severity of the reaction in 
the individual. The value of any 
pretest is questionable. The pretest 
most performed is the slow I.V. in- 
jection of 0.5 to 1.0 ml. of the 
preparation prior to injection of the 
full dose; however, the absence of 
a reaction to the test dose does not 
preclude the possibility of reaction 
to the full diagnostic dose. Should 
the test dose produce an untoward 
response, the necessity for con- 
tinuing the examination should be 
re-evaluated. If deemed essential, 
examination should proceed with 
all possible caution. In rare in- 
stances, reaction to the test dose 
may be extremely severe; there- 
fore, closeobservation andfacilities 
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mine iodipamide preparation i: 
used, some clinicians feel it may br 
advisable to have a continuous I.V 
infusion running prior to adminis 
tration of the drug. 
ADVERSE REACTIONS: Local re 
actions at the site of infusion o 
injection are not observed unles: 
excessive amounts are extra 
vasated during the infusion or in 
jection. After too rapid administra 
tion, mild transient symptoms suct 
as restlessness, sensations ol 
warmth, sneezing, perspiration 
salivation, flushing, pressure in the 
upper abdomen, dizziness, nausea 
andvomitingmayoccur. Thesesymr 
toms disappear when the infusior 
or injection has been completed 
Hypersensitivity reactions may 
occur. Inrare instances, despite the 
most careful sensitivity testing 
anaphylactoid reactions may occur 
Renal function tests may be alterec 
and renal failure may occur. 
Forfullinformation, consult pack: 
age inserts. 
HOW SUPPLIED: Cholografin 
Meglumine for Infusion (Meglu- 
mine lodipamide Injection U.S. P.) — 
10.375—is available in single-dose 
bottles of 100 ml. Cholografin Meg- 
lumine (Meglumine lodipamide In- 
jection U.S.P)—52%—is available 
In single-dose vials and ampuls ol 
20 mi. 
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Fic. 1. Right and wrong techniques of hitting the golf-ball. 


pital for roentgenologic examination with com. 
plaints of discomfort around his left shoulder. 

The roentgenogram taken showed fractures 
of the left 4th and sth ribs posteriorly (Fig. 4). 

When asked whether he played golf, the 
patient stated, with some astonishmen t, that he 
had just started to play the game a few weeks 
before. He did not suspect an y relation between 





Fic. 2. Case 1. S.R., male, 45 years of age. Fractures 
of left posterior 4th and 6th ribs (arrows). 


his complaints and the game he had just begun 
to play. 


Case mt. J.L, male, 43 years of age, re- 
ported for roentgenologic examination with 
complaints of coughing and vague pain over 


the left side of his back. 
The chest roentgenogram disclosed no path- 





Fic. 5. Case 1, S.R., male, «o years of age. Healin 
3 3 , y g 
of fractures after several years. 
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Sakura Medical Corporation is one of the few companies that 
can offer a completely integrated Radiographic system —all 
available from one reliable source. D 


This simplifies the puzzle of trying to coordinate your radiology 
department's needs. 


Sakura has carefully engineered a system combining film, proc- 
essors and chemistry, all aimed at putting pieces together 
for you. 


Service completes the picture with a world wide sales and tech- 
nical organization. (The same technology that brings you the 
Konica cameras.) 


So why not give us or your local dealer a cali today and see if 
we can get it all together for you. 


© 


we eo GOL LL Lu d oso ETEexasn exsul fari Mi i (Y7A077 (OW 2RR-OR5AS5 


“ti 





» 


F 


2 
E i 


E 


Formerly Keuffel & Esser X-Ray, Inc. 


Una MEDICAL CORPORATION 











Fic. 4. Case 11. S., male, 48 years of age. Fractures 
of left posterior 4th and sth ribs (arrows). 


ology of his lungs, but showed fractures of the 
left 6th and 7th ribs posteriorly (Fig. <). 

This patient also stated that he had 
taken up golf a few weeks earlier. 


just 


COMMENT 


With the rapid increase in popularity of 
golf in recent years, radiologists should be 
aware of the possibility of fractures of the 
ribs, especially when the patient is just 
beginning to take up the game and pre- 
sents with symptoms of vague discom- 
fort over his left back. 

A simple chest roentgenogram may solve 
the problem immediately. 


Golfer's Fractures of the Ribs 
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Fre. g. Case mm. J.L, male, 43 years of age. Frac- 
tures of left posterior 6th and 7th ribs (arrows). 


SUMMARY 


Three cases of multiple rib fractures 
found in golfers, usually beginners, are re- 
ported. 

The vagueness of symptoms usually does 
not cause the patient to seek medical ad- 
vice. The fractures in the 3 cases reported 
were all incidental findings. | 

After several years, healing is per 
primam, although the patient continues to 
play golf. D 
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THE EFFECT OF SILICONE COATINGS ON 
| THROMBOGENICITY* 


By STEPHEN DURST, BRADLEY 5. JOHNSON, and KURT AMPLATZ, M ;D. 


MINNEAPOLIS, MINNESOTA 


HERE is now convincing evidence 

that some of the serious complications 
associated with catheter procedures are due 
to thromboembolism. These emboli may 
come from the catheter surface which be- 
comes covered with a fibrin sheath very 
shortly after introduction into the arterial 
or venous system. Commercial producers 
of catheters as well as basic researchers in 
this field are actively involved in the de- 
velopment of nonthrombogenic catheters 
and guidewires which would decrease and 
perhaps eliminate such complications as- 
sociated with this commonly performed 
procedure," 

It is the purpose of this communication 
to investigate a simple approach, the appli- 
cation of silicone to catheters and guide- 
wires. Silicone has been shown to be highly 
hydrophobic and effective i vitro." In vivo 
experiments were instituted to further 
evaluate this practical and simple approach 
to an important clinical problem. 


MATERIAL AND METHOD 


Three dogs, weighing 20-25 kg., were 
anesthetized with sodium pentobarbital, 
and a No. 14 French teflon sheath was in- 
serted into the femoral artery according to 
‘the technique described by Frech ef al’ 
Three different foreign substances com- 
monly used in catheterization procedures 
were tested. The test samples were: 1$ 
stainless steel guidewires in the first dog; 
iç teflon coated guidewires in the second 
dog; and 15 No. 5 red Kita polyethylene 
catheters in the third. Each group of 15 
samples contained $ uncoated (controls), 
z silicone coated, and 5 heparin coated test 
objects. Guidewires remained in the ab- 
dominal aorta for 15 minutes before they 


* From the Department of Radiology, University of Minnesota 


were withdrawn, and the catheters were 
left in place for 3o minutes. Following with- 
drawal, the formed fibrin sleeve was 
stripped off and weighed on an analytical 
balance. 

The results are summarized in Figure 1. 


DISCUSSION 


Due to the hydrophobic characteristics 
of silicone compounds, platelet adhesive- 
ness and degradation are diminished, thus 
making siliconized foreign surfaces hypo- 
thrombogenic in vitro as evidenced by a 
prolonged Lee-White clotting time.’ It is 
obvious to hypothesize a similar protective 
mechanism if silicone is applied to catheters 
and guidewires when introduced into the 
blood stream during catheterization pro- 
cedures. Therefore, an im vivo study was 
undertaken which showed that the applica- 
tion of silicone to stainless steel guidewires, 
teflonized guidewires, or polyethylene cath- 
eters does not render the surface any less 
thrombogenic. Organized fibrin on a foreign 
surface may wash off into the blood stream 
much easier with a silicone coating than 
most uncoated surfaces because of a de- 
creased affinity of the fibrin for the catheter 
surface. Therefore, the simple application 
of a silicone coating, particularly on cath- 
eters, cannot be advocated in order to de- 
crease thromboembolic complications. The 
formation of fibrin sleeves is not prevented 
or even retarded, and embolic events may 
actually be increased because deposits are 
more easily stripped off. 

The application of the quaternary-am- 
monium-heparin complexes to catheters 
and guidewires extensively investigated in 
our laboratory gives a convincing but prob- 
ably short lived protection against fibrin 
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INFLAMMATION IN INFANTS AND CHILDREN* 


By DAVID L. GILDAY, M.D. 


TORONTO, ONTARIO, CANADA 


e diagnosis of different cerebral in- 
flammatory lesions 1s difficult due to 
their varied clinical presentation. There- 
fore, a simple test such as a brain scan 
would be valuable in helping to differenti- 
ate the various types of cerebral inflam- 
matory pathology. Initially, the brain 
scan was advocated for detecting cerebral 
abscesses.? A recent report suggests that it 
has a role in the diagnosis of pediatric 
abscesses and that the time for neurosurgi- 
cal intervention is when a “donut” shape 
appears) Conway! described an unusual 
scan appearance in encephalitis, which was 
a diffuse increase in radioactivity through- 
out the brain. 

Our interest in the brain scan patterns of 
inflammation was stimulated by finding a 
patient who had such a marked increase in 
radioactivity throughout the brain that 
the usual delineation of the brain from the 
peripheral radioactivity of the skull and 
scalp was eliminated (Fig. 1, //—). Since 
then, we have seen many different brain 
scan patterns which we have found to gen- 


* Presented at the Seventy-fourth Annual Meeting of the A merican Roentgen Ray Society 
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erally correlate with a specific type of 
inflammation. ! = 


MATERIAL AND METHOD 


At the Hospital for Sick Children, each 
patient who has a brain scan has a cerebral 
radionuclide angiogram, an immediate 
blood pool scan using a gamma camera 
(Dyna Camera-II C) and a delayed 2 to 4 
hour scan with a dual probe scanner (Ohio- 
Nuclear Model 54). We premedicate with 
10 mg./kg. of potassium perchlorate given 
to minutes before the intravenous injec- 
tion of 8.7 millicuries per square meter body 
surface area of Tc pertechnetate. The 
blood pool scans are obtained with an in- 
formation density of 1,500 counts/cm.’, 
and the delayed scans:at 750 counts/cm.” 
on the periphery (not the superior sagittal 
sinus). 

In the 20 months reviewed, 1,150 brain 
scannings were performed, which revealed 
cranio-cerebral inflammation in 48 pa- 
tients. 
as the award winning paper of the Society 
1973. 
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Fic. 1. Mean values of fibrin weight obtained on guidewires and catheters, 15 test objects per group, are 
shown. Guidewires were exposed to blood for 15 minutes, and the red Kifa was exposed for 30 minutes. In 
all cases, no significant difference is seen between siliconized and control surfaces, but the heparinized 


surfaces show no fibrin build-up. 


deposition. As has been shown by others,? 
the quaternary-ammonium-heparin com- 
plex decomposes in the blood stream; and, 
consequently, the protection is time limited. 
This decomposition of the complex mav 
cause a prolonged compression time if a 
thicker coating of the heparin complex is 
used. Consequently, investigations are pres- 
ently underway in our laboratory to find a 
more stable complex with a slower heparin 
leaching rate. Another avenue would be 
heparin crosslinking with glutaraldehyde. 
At the present time, no better protective 
agent 1s available; but ideally, a nonthrom- 
bogenic plastic may be developed which 
will provide permanent protection against 
thromboembolism in clinical catheteriza- 
tion procedures. 


CONCLUSIONS AND SUMMARY 


An animal study was undertaken to in. 
vestigate possible prophylactic use of a 
silicone coating in vivo. Catheters, stainless 
steel and teflonized guidewires were either 
coated with silicone or heparin-quaternary- 
ammonium compounds. Uncoated guide- 


wires and catheters were used as controls. 
The heparinized surfaces showed no fibrin 
deposit, and the siliconized surfaces showed 
at least as much fibrin as the controls. It. 
was also noted that the fibrin was stripped 
easily from the siliconized catheters. 

It is concluded from this study that sili- 
cone compounds may well reduce the Lee- 
White clotting time iz vitro, but the throm- 
bogenicity of foreign surfaces is “basically 
unaltered in vivo. Quaternary ammonium- 
heparin surfaces were shown to give a reli- 
able short term protection from thrombus 
formation. i 


Stephen Durst 
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Fic. 1. Diffuse. encephalitis. (A and B) Pattern changes from the normal 
diffuse cerebral increase in radioactivity at 1 hour to (E and F) total 
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RESULTS 


Five different patterns of inflammatory 
lesions appeared in the brain scan (Table 1). 

Pattern r. Diffuse increase in radtonu- 
clide activity throughout the brain mirrored 
a diffuse encephalitis (Fig. 1, 44-F). Nine 
patients had this pattern. Eight of these 
had diffuse encephalitis and 1 had severe 
meningitis. The pattern was not always as 
dramatic (Fig. 1, 4—F), but there was still 
a marked increase in brain activity (lig. 
2, Á and B). 

Pattern 2. Peripheral increase in radio- 
nuclide activity, often asymmetric, with no 
abnormalities seen in the radionuclide 
angiogram (Fig. 3, 4 and B) was associated 
with meningitis (7 out of 8 patients). 

Pattern 3. Focal increase of radionuclide 
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activity was found in patients with focal 
encephalitis or cerebral abscess. The ap- 
pearance of focal encephalitis varied from 
a very round appearance (Fig. 4 4) to an 
irregular focal uptake (Fig. 4, 5 and C). 
Nine patients had focal encephalitis and 5 
had cerebral abscesses, but of the latter 
only 1 had a “donut” pattern (Fig. 5, 4 
and B). One was in the posterior fossa 
mimicking a tumor (Fig. 5C). 

Pattern 4. Increased activity outlining the 
lateral ventricles was associatéd with ven- 
triculitis in 4 patients (Fig. 6, Æ and B). 
Two of these were associated with an in- 
fected ventriculo-peritoneal shunt, 1 was 
secondary to insertion of methotrexate and 
1 was spontaneous. A fifth patient had 
either an abscess which ruptured into the 





Fic. 2. Diffuse encephalitis. (A and B) Less pronounced loss of usual peripheral rim of radioactivity. 
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POSTERIOR OBLIQUE TOMOGRAPHY AT AN ANGLE 
OF 55° IN CHEST ROENTGENOLOGY* |. | 


By GÉRARD FAVEZ, M.D., CLAUDE WILLA, M.D., and BREN) HEINZER, M. D. 


LAUSANNE, SWITZERLAND 


OENTGENOGRAMS of the chest, 
made in posteroanterior, lateral and 
blique projections, identify the salient 
eatures of a lesion. Furthermore, the depth 
f an abnormal shadow may be determined 
vith respect to the mediastinum or the 
liaphragm,? or to the arteries of the oth 
ind roth segments, according to the silhou- 
‘tte sign. Tomography contributes to the 
1sualization of shadows which superim- 
ose on plain roentgenograms, to precisely 
yutline lesions and their relationships with 
inatomic structures. However, posteroan- 
erior cuts may not clearly reveal the com- 
xnents of a pathologic mass at a hilum. 
Che information provided to the physician 
» surgeon is even less satisfactory in cases 
f pulmonary retraction which has dis- 
orted the normal topographic connections.* 
Roentgenologic studies on cadavers* have 
hown that the segmental arrangements of 
he vessels and bronchi, lying, more often 
han not, within the sector between f0° 
ind 60°, can be most accurately visualized 
n tomograms made at an angle of $5? to 
he dorsal plane. The apices are projected 
ree from the shoulder shadows just below 
he first rib; also, the apical segment of the 
ower lobe and the posterior segment of the 
ipper lobe no longer overlap.? 


MATERIAL AND METHOD 


Since 1959, 1,270 patients with various 
espiratory diseases have been examined 
yy means of posteroanterior and oblique 
omography; a further series of oblique 
omograms have been made in 1,490 cases. 
[he examination is made by positioning 
he patient obliquely on the side to be 
‘xamined, resting the back on a plywood 
support which sustains an angle of 55° 
vith the horizontal plane of the roentgeno- 


graphic table (Fig. 1). The FFD is 100 cm. 
The roentgen-ray tube describes an arc of 
45° in 0.64 second. The exposure factors 
are: 125 kv., 40 ma. for stout patients; 
105-110 kv., 35 ma. for average size pa- 
tients; and 95:91 kv. , 3o04ma. for thin pa- 
tients. Either high definit on Rubin screens 
or standard intensifying ‘Screens, have been 
used. T P 

An anatomic MA Ws om out in à 
cadaver frozen at — 40°C. Following injec- 
tion of the bronchial tree and the pulmo- 
nary vessels with different colored jellies, 
cuts were made on both sides, at 2 cm. 
distance parallel to each other at an angle 
of 55° to the dorsal plane. The roentgeno- 
graphic images were interpreted on the 
basis of the anatomic findings 1n the cor- 
responding sections.! 





ANATOMIC AND ROENTGENOLOGIC 
LANDMARKS OF THE LUNG 


Tomographic cuts made 8-10 cm. from 
the ribs usually demonstrate the segmental 
arteries of the basal segments of the lower 
lobe, and cuts 10-13 cm. show more dis- 
tinctlv those of the apical segment of the 
lower lobe and those of the upper lobe. The 
posterior extremity of the great fissure 1s 
visible in 7o per cent of cases on the right 
and 65 per cent of cases on the left. The 
cuts at 12-13 cm. show best the relation- 
ship of the pulmonary artery with the 
lobar and segmental bronchi. On the right 
side, the pulmonary artery is framed by the 
first portion of the upper lobe bronchus 
above, the intermediate bronchus behind, 
and the middle lobe bronchus below. Be- 
hind the bifurcation of the lower lobe 
bronchus, the oval shadow projected by 
the venous confluence of the lower lobe can 
be seen (Fig. 2; and 3). On the left, the 


* From the Departments of Medicine and Radiology, University of Lausanne Medical School, tort Lausanne, Switzerland. 
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Fic. 3..Meningitis. (4 and B) Increased radioactivity in the peripheral rim seen 
wr best in the lateral view over the frontal lobes. 





hic. 4. Focal encephatitides. (4) Focal round 
area of increased radioactivity in anterior 
parietal region. (B and C) Another patient, 
Irregular focal increase in occipital and 
parietal lobes. 
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Fic. 1. Position of the patient on the radiological table for tomography in the 
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left posterior oblique projection at an angle oL oe. 


pulmonary artery lies within the area de- 
limited.byv the main bronchus behind, by 
the upper lobe bronchus below, and the 
common bronchus of the anterior and the 
apicoposterior' segments in front (Fig. 4; 
and &). The segmental arrangement of the 
arteries shows:the topography more dis- 
tinctly than the bronchi and the branchings 
of these vessels can be followed. 
Furthermore, in demonstrating abnor- 
malities of the segmental arteries-—be they 
displaced by bronchial stenosis or pa- 
renchymal retraction—the following must 
be kept in mind: the arteries of the anterior, 
apical, and posterior segments of the upper 
lobe (No. 3, 2, 1), originate from the upper 
aspect of the pulmonary artery, while the 
artery of the apical segment of the lower 
lobe (No. 6) ascends tangentially to the 


posteroinferior aspect of the pulmonary 
artery (Fig. 2; and 4). As compared with 
arteries, veins cast a wider shadow, which 
rapidly diminishes upon first division. In 
the absence of lymph node enlargement, 
the angles between the lower lobe and the 
middle lobe bronchi on the right, and be- 
tween the bronchi of the anterior (No. 3) 
and of the apical (No. 1) segments are clear. 
On the left, the angle between the bronchi 
of the lingula and the lower lobe is also 
clear. 

Bronchial dilatation may be accurately 
identified and bronchial stenosis shows a 
distinct appearance that cannot be con- 
fused with gradual fading out of the bronchi 
as they leave the tomographic plane. 
Bronchography is therefore often un- 
necessary. 


Vou. 
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Fic. 5. Abscesses. (A and B) “Donut” shaped 
abscess. (C) Unusual posterior fossa abscess 
mimicking a tumor. 
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Fio. 6. Ventriculitis. (A and B) Increased radioactivity corresponding to dilated lateral ventricles 
in à patient with an infected ven triculo-peritoneal shunt. 





Vou. 120, No. 4 Posterior Oblique Tomography at 55° 


Fic. 3. Diagrammatic scheme of the right oblique 
cut through the hilum. PA - pulmonary artery; 
UL- upper lobe bronchus with its 3 segmental 
branches (1, 2, 3); ML- middle lobe with its 2 
segmental branches (4, 5); LL «lower lobe bron- 
chus with its $ segmental branches (6-10); 
V — confluence of the veins of the LL. The dark 
lobulated areas represent the usual sites where the 
enlarged lymph nodes are located. 











Fic. 2. Right posterior oblique tomogram (55°) 


taken at 12 cm., showing bronchi and segmental 
arteries, 


> 


Pic. 4. Left posterior oblique tomogram (£s?) 
taken at 11 cm., showing bronchi and segmental 
arteries, 
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right. ventricle or an inflamed, ercysted 
anterior horn. 

Pattern 5. Focal superficial increase in 
activity was usually associated w.th an 


in helping to differentiate between < cellu- 
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Four normal brain scans were encoun- 
tered in patients with cranio-cerebral in- 
flammation (Table 1). 


DISCUSSION 


The widespread increase in radioactivity 
associated with diffuse encephalitis is sec- 
ondary to cerebral edema and loss of the 
blood-brain barrier. The inflammatory pro- 


Fic. 7. Osteomyelitis. (A and B) Increased radioactivity in periphery over frontal lobes. (C and D) Focal in- 
crease in radioactivity in frontal bone scaa. Note the “cold” area centrally (D) which proved to be a 


sequestrum. 


glo 





Fic. 5. Diagrammatic scheme of the left oblique cut 
through the hilum (compare legend with Fig. 3). 
Li lingula. 


BRONCHOVASCULAR MARKING OF THE 
HILUM AND HILAR LYMPH NODE 
ENLARGEMENT 


The distribution of the bronchial and 
vascular networks as demonstrated in the 
oblique projection, provides accurate in- 
formation concerning the course and size of 
the pulmonary artery and its branches. De- 
tails of the hilum, freed from the superim- 
position of shadows seen in the anteropos- 
terior projection, may reveal the presence 
of lymph node enlargement or bronchial 
stenosis. 

On either side, the demonstration of 
enlarged lymph nodes has been docu- 
mented by comparison of the hilum ap- 
pearance during the active phase of a 
transitory pathologic condition, e.g., acute 
sarcoidosis, with return to the normal pat- 
tern. 

On the right side (Fig. 6, Z and B) the 
lymph node involvement is evidenced as 
a round or scalloped shadow in the angle 
formed by the middle lobe and the lower 
lobe bronchi, behind the intermediate 
bronchus (the lumen of which may be 
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partially obscured), in the angle of the 
main bronchus and the upper lobe 
bronchus. 

On the left side (Fig. 7, £ and B), the 
shadow is projected in the angle between 
the lower lobe bronchus and the bronchus 





Fic. 6. Mrs. Y.P., aged 26; sarcoidosis. (4) Right 
posterior oblique cut at 9 cm., April 4, 1966. The 
enlarged lymph nodes are projected in the sites 
where they usually appear (compare with Fig. n). 
(B) Tomogram taken February 2, 1968, showing 
the normal hilar pattern after resolution of the 
lymphadenopathies. 
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cess involving the blood vessels makes their 
basement membranes incompetent, thus 
allowing easy egress of the radiopharma- 
. ceutical into the now expanded cerebral 
extracellular fluid space. Initially, there 1s 
a normal pattern in the brain scan after the 
injection but this becomes increasingly in- 
definite, so that at 2-3 hours after the injec- 
tion, the appearance is totally amorphous. 


The peripheral increase in activity found | 


in meningitis is probably related to the in- 
flammatory response in the meninges and 
in the underlying brain. When a focal in- 
crease in activity Is irregularly shaped, it is 
likely due to a focal encephalitis. However, 
if it is concentric, it may well be the pre- 
lude to, or in fact, a cerebral abscess. If the 
focal increase develops a necrotic center, 
and the “donut sign" becomes apparent on 
the scan, then this is most likely an abscess. 


However, this is not pathognomonic as 


other lesions, for example necrotic tumor, 
infarct and contusion, may develop the 
“donut sign." It is strange that we have 
seen only 1 of this type, whereas all 5 in 
the group studied by Sutherland e£ al’ 
were found to have a necrotic center. Our 
experlence is more like that of the group 
from Johns Hopkins Hospital who had no 
“donut” shape abscesses in a group of 17 
patients studied.‘ 

The ventricular pattern (Fig. 6, Æ and 
B), first described by DeLand and Wagner; 
found in association with ventriculitis is 
probably due to a breakdown of the blood- 
brain barrier in the periventricular portion 
of the brain, which causes the radiopharma- 
ceutical to accumulate in this region. 

When evaluating a superficial lesion, it is 
important to determine if it 1s due to cellu- 
litis, osteomyelitis or to intracranial in- 
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flammations. The bone scan is useful: as it 
will demonstrate a focal increase in radio- 
activity in osteomyelitis, a more general- — . 
ized increase in cellulitis and very little — 
with intracranial lesions. * UR 
CONCLUSION, =` S 

-Radionuclide scanning iso a ¿valuable 
screening procedure in patients with cranio- 
cerebral inflammations. The patterns found 
in diffuse encephalitis are sufficiently spe- 
cific to separate them from focal encepha- . 
litis or abscess. - E C rA 

The appearance of the late 
on the brain scan is specifie for ventricular 
inflammation. TE | 

To aid in the differentiation. between 
vault and intracranial inflammations the 
bone scan is of considerable value, as it is 
abnormal with vault lesions but. not for 
those within it. | 
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"ig. 5.) (B) Tomogram taken February 2, 1968, show 
lymphadenopathies. 


Fic. 7. Same case as in Figure 6. (4) Left posterior oblique cut at 9 cm., April 4, 1966. 


(Compare with 
ing the normal hilar pattern after resolution of the 
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-< PNEUMOCYSTIS CARINII PNEUMONIA* 
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NEUMOCYSTIS carinii (P.C.) infec- 

tion is worldwide in distribution and the 
organtsm is a widespread saprophyte in ani. 
mals and man. 9510.15.21 Basically, 2 types 
of P.C. infection are distinguished: 


I. Interstitial plasma cell pneumonia of 
.* Infants, which occurs in a diffuse ful. 

 ' . minating and a focal form? (Fig. 1). 

. 2. Hypo-immune, hypo-ergic P.C. infec- 
tion in older children and aduits with 
associated inherited, acquired, or iat- 
rogenically induced immune defi 
ciency of severe degree!~4.9.11.15 (Fig. 


2 


Ditferent histopathologic changes in the 
lungs due to P.C. relate to the host re. 
sistance.^? Interstitial plasma cell pneu- 
monia is seen in infants around the first 
months of life and differs both histopatho- 
logically and clinically from the hypo- 
immune-hypoergic P.C. infection which 
reveals no inflammatory response in the 
septa of the lung due to the inabilitv of the 
host to respond. | 





(Us By KARIM VESSAL, M.D., CORNELIUS POST, M.D., WERNER DUTZ, M.D., and 
MUN. ee BASHI BANDARIZADEH, M.D. 


SHIRAZ, IRAN 


Most reports in the literature treat P.C. 
infections of both types as one clinico. 
pathologic entity which leads to consider- 
able confusion. 

Definite criteria for the diagnosis of P.C, 
in infants are bioptic evidence? or a positive 
response of the complement fixation test in 
survivors.?:9.20 

Several reports of the roentgenologic ap- 
pearance of P.C. in infancy have been pub- 
lished in the last 2 decades, 51911,1417, 
all of which are based on either single cases 
or small series uncontrolled by serology or 
autopsy. Central interstitial infiltration is 
considered to be the typical roentgenologic 
sign in P.C. 

Other signs include hyperaeration of 
lungs, mediastinal emphysema, pneumo- 
thorax, and lobular atelectasis. The value 
of these signs has, however, remained con- 
troversial. 

This study comprises a critical retrospec- 
tive analysis of the roentgenologic signs in 
31 cases, constituting the largest series of 





| SS 

Fic. 2. Hypo-ergic hypo-immune pneumocystosis. 
Note absence of interstitial infiltrate and large 
masses of organisms in alveoli, forming a foamy 
material (H. and E., X 400). 


* From the Departments of Radiology and Pathology of Pahlavi University Medical School, Shiraz, Iran. 
This work was supported by NIH grant A1-06404-01/02, the Cento Research Council and Pahlavi University Research Foundation. 
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Fic, 8. Mr. P.S., aged 62; sarcoidosis and silicosis. (4) Frontal cut 
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at 12 cm. An abnormal pattern of the 


hilum is not obvious. (B) The left oblique cut at 12 cm. reveals the typical shadows projected by enlarged 
lymph nodes in the angles shaped by the segmental bronchi. (Note the round opening of the bronchus of 
the 6th segment near the extremity of the inferior lobe bronchus.) 


of the lingula, between the latter and the 
bronchus of the anterior segment, behind 
the main bronchus (which may be some- 
times obscured), and finally in the angle 
between the bronchi of the anterior and the 
apicoposterior segments, 

On either side, the pulmonary artery 
may show a scalloped outline when en. 
larged lymph nodes are projected over it. 

Furthermore, lymph node involvement 
may be ascertained in oblique views earlier 
than on conventional frontal cuts as 
shown in Figures 8, 4 and B; and 9, 4 
and B. ae 

In the material collected so far, surgeons 
did not observe enlarged lymph nodes in 
the hilum when oblique tomograms failed 
to display the characteristic opacities. 

Any vessel that projects its shadow in 
the described angles can be distinguished 
from an enlarged lymph node by the fact 
that it continues on its course and does not 
have a:scalloped outline (Fig. 10). 


* 


POSTERIOR PERIFISSURAL REGIONS AND 
SEGMENTAL RETRACTION 


While posteroanterior tomograms are 
as a rule sufficient for demonstrating the 
lobar location of a lesion, a study of the 
segmental topography requires more de- 
tailed information. The distribution of the 
segmental arteries in the oblique projection 
allows a precise distinction to be made 
between shadows in the apical segment of 
the lower lobe (No. 6) and shadows in the 
posterior segment of the right (No. 2) and 
apicoposterior segment (No. 1+2) of the 
left upper lobe. In the posteroanterior pro- 
jections, the shadows seen at the level of 
the 4th and sth posterior intercostal spaces 
may correspond to the apical segment of 
the lower lobe (No. 6), or to the posterior 
segment of the upper lobe (No. 1 R or 
i 4-2 L). 

Retraction of one of these segments 
makes the appearances in the antero. 
posterior projection ambiguous. In the 
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infantile P.C. in correlation with patho- 
logic findings reported in the literature. 


MATERIAL AND METHOD 


All infants below the age of 3 months ad- 
mitted to the Shiraz Orphanage between 
1966 and 1970 were included in the study. 


Chest roentgenograms were taken at least | 


once a month on each child, if there were no 


clinical symptoms and more often when in- 


dicated. The infants were clinically ex- 
amined once daily. Complete records were 
kept. Complement fixation tests for P.C., 
using the Vivell? method, were performed 
once a month until the age of 1 year. Au- 
topsies were performed on all dead infants. 

The roentgenograms were reviewed by 
one of the authors (K.V.) 1 to 3 years after 
they had been initially taken without 
knowledge of the clinical or laboratory 
findings. A minimum of 3 subsequent roent- 
genograms of satisfactory quality was 
available in 58 cases. An attempt was made 
to select those cases which, according to the 
roentgenographic criteria previously pub- 
lished in the literature, ^9:319 21151515 would 
be diagnosed as Pneumocystis carinii infec- 
tion. After the results of the roentgeno- 





Fic. 3. Infant, 4 weeks of age. Normal roentgeno- 
graphic features with normal thymic shadow. 
Onset of repeated severe diarrhea. Serum IgG 
450 mg. per cent. 


Infantile Pneumocystis Carinii Pneumonia 





Fic. 4. Same infant as in Figure 3 at 6 weeks of age. 
Central peribronchial infiltrates. Marked hyper- 
aeration, distention of bowel. Beginning resolution 
of thymic shadow. Clinical picture: Persistent 
gastroenteritis, cough, weight loss. IgG 300 mg. 
per cent. 


graphic analysis were compared with the 
clinical and serologic findings, all roentgen- 
ograms were reviewed a.second time to try 
to establish diagnostic criteria separating 
cases of serologically or autopsy proven 
pneumocystosis from those without this 
disease. The selected patients ‘had not re- 
ceived therapy for P.C. infection. 


RESULTS 
I. ROENTGENOGRAPHIC FINDINGS IN FOCAL 
BENIGN P.C. PNEUMONIA 
(Fig. 3-6) 

Bilateral central: interstitial infiltrates 
associated with some degree of alveolar in- 
filtrates with or without peripheral lesions 
were found in 18 out of 23 cases (78 per 
cent), serologically or autopsy positive for 
P.C. Similar findings were elicited in II 
out of 27 cases which were negative for 
P.C. There was no difference in the quality 
of the infiltrates between the positive and 
negative group on a double blind compari- 
son of the roentgenograms. 

The infiltrations in the proven cases of 
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oblique tomographic cuts, the location of a 
parenchymal condensation is precisely indi- 
cated by its position in relation to the 
segmental arteries, or to the posterior end 
of the great fissure. A retracted apico- 
posterlor segment of the left upper lobe 
(No. 1+2) in posteroanterior projection is 
seen only as a shadow, and both its forward 
displacement and the correlated overdis- 





Fic. 9. Mr. A.H., aged 60; squamous cell carcinoma 
of the right 4+5 segments. Middle lobe resected 
May 1972 (diagnosis by transcutaneous needle 
biopsy). New condensation appeared in December 
1972 at the right lung; cytological examination 
(material yielded by transcutaneous needle biop- 
Sy) revealed an anaplasic carcinoma. (4) Frontal 
view (13 cm.) did not show any abnormal feature, 
whereas (B) oblique cut (15 cm.) demonstrated an 
enlarged lymph node in the intermediate bronchus. 


Posterior Oblique Tomography at 55° | GTZ 





Frc. 10. Mr. H.R., aged 62. Oblique cut (11.5 em.) 
shows normal pattern of the hilum. A vein crosses 
the bronchi and arteries at the inferior apex of 
the hilum. 


tension of the apical segment of the lower 
lobe (No. 6) in most cases escape observa- 
tion (Fig. 11, Æ and B). 

Lateral tomography fails to display 
properly the hilar components; furthermore, 
the shoulder muscles obscure the apices in 
this position. Relevant to these very points, 
Figure 12, 4-C, summarizes the advantage 
of the posterior oblique sections as com. 
pared with frontal and lateral tomograms. 

On the other hand, the posterior oblique 
tomographic cuts are inadequate for de. 
termining the location of small nodular 
lesions of the upper lobe, since they may be 
blurred by the shadow of the superior 
mediastinum. The anterior portion of the 
lingula or the middle lobe are not suffi. 
ciently visualized because the roentgeno- 
grams are focused on the hilum. Generally 
speaking, oblique cuts are inferior to frontal 
and lateral cuts in demonstrating masses 
adjacent to the upper or lower mediasti- 
num. : Sa 





Fic. 5. Lateral roentgenogram of the same infant as 
in Figure 3 at 13 weeks of age. Progression of peri- 
bronchial infiltrate. Involution of thymic shadow. 
Intestinal distention. Note the thoracic changes 
due to longstanding pulmonary hyperinflation. 
Subpleural focal infection occurs around this age 
and cannot be detected roentgenographically. 
IgG 220 mg. per cent. Diagnosis: marasmus, diar- 
rhea, peribronchitis. 


P.C. appeared, -on the average, about 5-8 
days after the onset of cough and rales, and 
around the roth week of life. They per- 
sisted, progressed, or fluctuated for 374 
weeks and thereafter regressed over a pe- 
riod of 3 weeks to 2 months. The infiltra- 
tions in the P.C, negative cases resolved 
over only 1-3 weeks. | 

The pulmonary. distress associated with 
air hunger induced excessive aerophagia 
with bowel distention and elevation of the 
diaphragm. It was noted that the curvature 
of the thoracic spine was reverted regard- 
less of the posture of the infant, which 
stands in contradistinction to the kyphosis 
of the adult emphysema patient. 

Reduction of size or absence of the thy- 
mic shadow was noted in 17 cases positive 
for P.C. (73 per cent). 

This finding was roughly proporticnal to 
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the extent of the pulmonary infiltrate 
(Table 1). 
2. PATHOLOGIC FINDINGS IN FOCAL 
BENIGN P.C, PNEUMONIA 


Four of these infants were autopsied. All 
showed a moderate interstitial lymphocytic 


infiltrate in the septa, more prominent to- 


wards the hilum (Fig. 7). 

There was scattered lobular atelectasis 
in 2, peripheral dilatation of the alveoli in 
3, and shedding of the alveolar cells into the 
alveoli in all (Fig. 8). One of the cases died 
at the age of 4$ months and showed focal 
collections of P.C. in the subpleural alveoli 
(Fig. 9). The alveolar walls adjacent to the 
parasites revealed a lymphocytic and 
plasmacellular infiltrate similar to the one 
in Figure 1. 

The rest of the alveolar walls were nor- 
mal except for the findings above. The 
other 3 cases died between 6 to 8 months of 
age and showed no P.C. organisms, al. 
though the complement fixation test had 
been positive (Fig. 7). 

The interstitial lymphocytic infiltrates 
in the peribronchial area and septa close to 
the hilus, in these 4 cases, were in no man- 
ner related to the lymphocytic and plasma- 
cellular infiltrates in alveolar septa around 





Fic. 6. Same infant as in Figure 3 at 26 weeks of age. 
Regression of roentgenographic findings. Clin- 
ically there was growth disturbance, the patient 
was underweight, and had occasional diarrhea. 
IgG 750 mg. per cent. At this time there was posi- 
tive complement fixation test for Pneumocystis 
carinii. 


914 





Fic. 11. Mr. W.L, aged 32. (4) Frontal view (13 cm.) 
shows tuberculous foci of the apicoposterior seg- 
ment (14-2) of the left upper lobe. (B) The oblique 
view (10 cm.) reveals the forward retraction of the 
left upper lobe. The nearly vertical fissure may be 
seen between the artery of the apicoposterior 
segment and the artery of the 6th segment which is 
overdistended. 
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SUMMARY 


Tomograms made in the oblique poste- 
rior projection at an angle of 55° with re- 
spect to the dorsal plane, have been com- 
pared with conventional posteroanterior 
cuts in 1,270 patients with various respira- 
tory diseases. 

A further series of oblique tomograms 
were made in 1,490 patients. 

Oblique cuts, as compared with frontal 
or lateral views, displayed a clearer outline 
of the anatomic components of the hilum. 
The lung was visible up to the level of the 
first rib, whereas this area was blurred by 
the scapular muscles on lateral views. Fur- 
thermore, the 6th segment and the 2nd 
segment are not superimposed. 

The oblique tomograms proved to be 
superior in the demonstration and location 
of hilar enlarged lymph nodes, and have 
shown far better segmental location or 
parenchymal condensation or retraction, 
because of the identification of segmental 
arterles or of the great fissure. 


Pr. Gérard Favez 
Clinique-Cevey-Sylvana 
1066 Epalinges 
Switzerland 


REFERENCES 


1. Favez, G. and Sommas, O. Radiological Exami- 
nation of Lung and Mediastinum with Aid of 
Posterior Oblique Tomography at Angle of ee". 
S. Karger, New York, 1966. 

3. Ferson, B., and Ferson, H. Localization of intra- 
thoracic lesions by means of postero-anterior 
roentgenogram: silhouette sign. Radiology, 
1950, 55, 3637374 

3. Payewski, M. The diagnostic value of the latero- 
oblique tomogram of the lungs. Brit. 7. Radiol., 
1965, 38, 4307436. 

4. Suinonara, P. K., Sano, K., KOMARI, T., and 
Sumi, M. Radiodiagnostic des lésions scissurales 
et péri-scissurales de la partie postérieure de 
la grande scissure. Interét des tomographies 
obliques postérieures. Rev. fuerc., Paris, 1959, 
23, 740-758. 

g, WesTrFALL, R. E. Obliteration of segmental pul- 
monary artery borders: method of localizing 
right lower lobe infiltrates. Dis. Chest, 1969, 
56, 305-309. 








*i 
Vor. 120, No. 2 Infantile Pneumocystis Carinii Pneumonia 
TABLE Í 
PREDOMINANT PULMONARY ROENTGENOGRAPHIC FINDINGS IN PNEUMOCYSTIS CARINII (P.C,) INFECTION - 
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Lymphadenopathy, pleural involve- | | 

ment, mediastinal emphysema, | | 

pneumothorax | © Oo | 
————— ccu neal M ERUNT EN ANUS | 
Average duration of infiltrates | 3-8 wk. 
Features 1 or 2, 3 and 4 present in | | 

per cent of cases | 11 47 | 
Features 1 or 2, 3, 4 and § present | 

in per cent of cases | 6 26 | 





P.C. organisms. This nonspecific perihilar 
reaction differs in no manner from infil- 
trates seen in infants who die of what 1s 
generally called "viral" pneumonia. 


a. ROENTGENOLOGIC FINDINGS IN DIFFUSE 
FULMINANT P.C. PNEUMONIA 


(Fig. 10, 4 and B) 


'The review of the chest roentgenograms 
of 8 infants who succumbed to the fulmi- 
nating P.C. infection revealed a normal 
chest until 5 to 6 days prior to death except 
for a markedly reduced thymic shadow. 


Fic. 7. Whole lung section of infant at the age of 20 
weeks. Moderate thickening of the septa, more 
marked at the hilum. Diagnosis: Nonspecific, 
“viral” interstitial pneumonia (H. and E., natural 
size). 
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Frc. 12. Mrs. O.H., aged 49; infectious tuber- 
culosis. (4) Frontal cut at 16 em. shows acinar 
opacities in the upper lobe. (B) Lateral tomo- 
gram at 13 cm. provides fewer details because 
it does not demonstrate the segmental division 
of the arteries; furthermore, the shoulder mus- 
cles obscure the upper part of the lung field. 
(C) Right posterior oblique tomogram at 11 
cm. reveals the segmental arrangement of the 
arteries of the upper lobe and the location of the 
lesions in the 2nd segment which is freed from 
scapular shadow. l 








Fic. 8. Slight thickening of septa with lymphocytic 


The infiltrations started as in the benign 
form, progressed, however, more rapidly 
and soon became superimposed by coales- 
cing areas of alveolar type infiltration ex- 
tending to the peripheral lung zones with a 
decided tendency towards unilateral spread 


(Fig. 10, 4 and. B). 


AUTOPSY RESULTS 


Autopsy was performed on all 3 cases 
and classical interstitial plasma cel: pneu- 
monia (Fig. 1) was found in all of them. 


DISCUSSION 


Infantile P.C. infection is associated with 
focal or generalized interstitial plasma cell 
infiltration of the pulmonary septa and 
alveolar walls as a host response to the 
capsular antigen of the parasite? (Fig. 1). 

This type of P.C. infection occurs usually 
in the third or fourth month of life, after 
the passively transferred maternal im. 
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munoglobulins have been metabolized and 
before the IgG production of the infant has 
reached proper efficiency? This constella- 
tion 1s most frequently found in premature 
infants or marasmic infants with marked 
diarrhea and intestinal atrophy.23«45.5.9.10.12 

In some cases not only the IgG anti- 
bodies are lowered, but also there is a con- 
comitant loss of IgA,*? followed by a rapid 
dissemination of the parasite in the alveoli. 
Massive plasmacellular infiltration of the 
alveolar walls leads to death with alveolar 
capillary block within 24-48 hours of onset 
of the clinical symptoms. All 8 cases in our 
series with this clinical course showed defi- 
nite correlation between the roentgenologic 
and pathologic findings as reported by 
Thomas ef a/.1 

Cases with less severe IgG deficiency de- 
veloped only focal accumulations of EC. 
comprising a focal interstitial plasma cell 











Fic. 9. Note thickening of septa in subpleural space 
and filling of subpleural alveoli due to Pneumo. 
cystis carinii infection, Remainder of lung shows 
nonspecific changes as in Figure 7 (H. and 1 6, 
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THE POTENTIAL OF MAGNIFICATION 
| ANGIOGRAPHY* 


By T. SANDOR, D.P., D. F. 


ADAMS, 
H. EISENBERG, M.D., and H. L. 


M.D., P. G. HERMAN, 


ABRAMS, M.D. 


M.D., 


BOSTON, MASSACHUSETTS 


LTHOUGH the potential of primary 
roentgenographic magnification was 
recognized several decades ago, clinically 
useful serial magnification angiography on 
the thicker parts of the body became feasi- 
ble only after the development of ultrafine 
focalspot tubes with higher loading ca- 
pacity. Since then several medical centers 
have adopted the magnification technique. 
The usual range is two-fold magnification, 
although good results have been claimed 
with magnification as high as four.’ 

In some of the reports??? the authors 
state or imply that details that cannot be 
seen or are only barely visible on the origi- 
nal roentgenograms can be perceived with 

magnification technique. [t is apparent 
that scattering, contrast and nonuniformity 
in the emission of photons from the focal 
spot and the focal-spot size itself are phvsi- 
cal parameters which have a combined 
role in both the improvement and the 
limitations of the quality of the magnified 
roentgen image. For the most part, this 
information has been dealt with in a quali- 
tative manner.?? 57 

Published results comparing conven- 
tional (nonmagnification) with magnifica- 
ton angiography have not been convincing, 
because the conditions of the studies (e.g., 
the equipment utilized) have not always 
been precisely similar. Another factor, the 
selectivity of the catheterization, has also 
affected comparisons. 

A quantitative assessment of magnifica- 
tion roentgenography is complex because 
of the number of physical parameters in- 
volved. Several questions remain to be 
answered: 


(1) Can roentgenographic magnification 


provide more recognizable anatomv? 
In other words, can details that can- 
not be seen on the original roentgeno- 
gram be made visible as a result of 
magnification? 

(2) If the answer to the above question 
IS ves, is this effect due to the reduc- 
tion of scattered irradiation alone or 
to other factors as well? 

(3) Does magnification modify primarilv 
the perception of the image? 


The present study was an attempt to 
clarify the first two questions by computer 
simulation and phantom experiments. 


COMPUTER SIMULATION 


The computer model that generates the 
X-ray pattern in the plane of the film (or 
other recording device) as a result of a 
simulated exposure of a blood vessel to 
x-rays has been described.!^ Originally it 
provided an intensity distribution as a 
function of focal spot size, spatial emission 
pattern of photons from the focal spot, 
energy spectrum of photons, iodine content 
of the contrast agent, and the geometry of 
the simulated exposure. This model has 
been further developed to describe the 
blurring effect due to the recording film- 
screen combination. This can be taken in 
the form of a convolution integral: 


is) =f mose-5& — 


where z(x) is the image profile, f(x) is the 
intensity profile resulting from the inter- 
action of x-ray photons emitted by the 
focal spot with the blood vessel containing 
radiopaque medium, and S(x) is the line 


* From the Dép: artments of R adiology at Harvard Medical School, Peter Bent Brigham Hospital, and Beth Israel Hospital, Boston, 


Massachusetts. 
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Infantile Pneumocystis Carinii Pneumonia 





Fic. 10. (A) Infant at 14 weeks of age. Perihilar interstitial infiltrates with marked tendency to progression 
in the left lung. Clinical findings: Persistent diarrhea, severe marasmus, cough. IgG 150 mg. per cent. 


(B) Four days later. Interstitial and alveolar infiltr 


ates involving the left upper lobe. Note rapid progres- 


sion. Diagnosis: Diffuse fulminant Pneumocystis carinii infection with interstitial plasma cell pneumonia. 


infiltration and being followed by an IgG 
antibody response, which leads to a posi- 
tive complement fixation at the age of 6 to 
8 months.? ?:2? The P.C. organisms often ac- 
cumulate beneath the posterior part of the 
pleura to a depth of 3 to § alveolar spaces.” 
Occasionallv, there are a few small scat- 
tered foci throughout the lung. This mini- 
mal reaction, as already indicated in our 
previous reports, can not be detected roent- 
genographically.^!* The associated perihilar 
lymphocytic infiltrate is apparently due to 
other simultaneously occurring infections 
favored by the immune deficiency state and 
is nonspecific. The persistence of this in- 
filtrate may be explained in 2 ways: either 
the infective agent persists due to the im- 
mune deficiency; or the capsular antigen of 
the P.C. organisms provides a strong anti- 
genic stimulus which leads to its prolonged 
persistence??? for weeks after the last or- 
ganism has disappeared from the lung. The 
formation of complement fixing antibodies 
is related to this phenomenon??? Treat- 
ment of focal or diffuse interstitial plasma 
cell pneumonia with P.C. specific drugs? 
does not shorten or otherwise change the 
interstitial component of the roentgenologic 


pattern, since the infiltrates persist even 
after all organisms have been destroyed. 

'The roentgenologic findings in focal P.C. 
pneumonia, in order of frequency, were 
hilar interstitial infiltrate, thymic atrophy, 
pulmonary hyperaeration and scattered 
lobular atelectasis. None of these signs ap- 
peared to be specific. 

The combination of these signs and their 
longer persistence was, however, more fre- 
quent in cases of proveh P.C. infection. 

The roentgenologic findings in P.C. infec- 
tion in adults or older infants with in- 
herited, drug induced or otherwise acquired 
immune deficiency are distinct. There is no 
cellular response to the P.C. organisms in 
these cases and the roentgenogram shows 
discrete, alveolar type consolidation due to 
large masses of organisms in the alve- 
oli. 511395 Since no interstitial infiltrates 
exist, drug therapy with subsequent de- 
struction of P.C. organisms will lead to 
rapid clinical and roentgenologic improve- 
ment. 


SUMMARY 


This study comprises 31 cases of infantile 
Pneumocystis carinii (P.C.) pneumonia 
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spread function of the selected film.screen 
combination. Equation (1) is a one-dimen- 
sional convolution integral, the application 
of which is justified when the roentgeno- 
graphic imaging system has symmetry with 
respect to a selected direction. This as. 
sumption is frequently used in problems re- 
lated to roentgenologic imaging. 

In the present model the data for the 
energy spectrum were obtained from an 
earlier work by Arnold,! who measured the 
spectrum at 100 kvp. with a total filtration 
of about 1.8 mm. Al. It was assumed that a 
contrast agent containing 37 per cent iodine 
completely filled the blood vessel and that 
the absorption coefficient of the noniodine 
portion of the contrast medium was equal 
to that of water. The absorption coeff- 
cients for both iodine and water were taken 
from the computations by White-Grod- 
stein.” 

An idealized uniform distribution was 
used for the spatial emission pattern of 
photons from the focal spot throughout the 
computations. Two focal-spot sizes were 
considered: o.1 and o.3 mm. The blood 
vessel diameters used in the computations 
were 50, 75, 100, 1 £o and 200 microns. 

The results for a fast film-screen combi- 
nation (Kodak Blue Brand film with 
Radelin TF-2 screens) are shown in Figure 
I. The curves indicate a very significant 
difference in the achievable contrast* be. 
tween theo.1 mm. and 0.3 mm. focal spots. 
They also indicate that the theoretic con- 
trast maximum for fast systems lies at very 
high values of magnification. 


MEASUREMENTS WITH FABRICATED 
PHANTOM 


The results obtained from the calcula- 
tions indicated that the very high contrast 
increase rendered bv the o.1 mm. focal 
spot might make low contrast blood vessels 
(nonvisible on the original roentgenogram) 
visible. 

To corroborate the calculations, a phan- 


* The term contrast refers to the maximum amplitude of the 
image profile. 
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Fic. 1. Contrast versus magnification of £o p, 75 H, 
100 p, 150 u, and 200 u blood vessel images. The 
dimensions of the focal spots (F) are o.1 mm. and 
0.3 mm. 


tom was fabricated: in a piece of plastic 
(1X0.5X2 inches), holes of o.3 mm. 
diameter were drilled. These holes were 
filled with renografin 76 and subsequently 
exposed to an x-ray tube with a o.1 mm. 
focal spot. The technical factors were: 
50 kv., 1 meter focal spot-to-film distance, 
and Cronex 4 film with DuPont High Plus 
screens. The exposures were taken at mag- 
nifications of 1.2, 2, 3, 4, §, and 6. 
Roentgenograms at magnification 1.2 
and 6 (Fig. 2) demonstrate partial filling 
of 4 of the simulated blood vessels and 
nonfilling of 1. Inspection of the phantom 
(which is transparent) indicated that one 
result of partial filling was the injection of 
a few air bubbles with dimensions smaller 
than that of the blood vessel. The bubbles | 
were not visible at magnifications of 1.2 and 
2 but were clearly defined with increasing 
contrast at higher magnification. Simi- 
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diagnosed by autopsy or mper fixa- 
.tion test. The authors distinguish 2 types 
of infantile P.C. infection: a focal m with 
benign ‘course; and à diffase fulminating 
type, which is: "usually fatal. 

It is concluded that the infantile P.C. 
may be suspected, but can not be diagnosed 
upon a single roentgenographic examina- 
tion with or without clinical and/or labora- 
tory support. The diagnosis can, however, 
be closely. approximated by evaluat on of 
the roentgenologic changes and appraisal 
“of the clinical course of the disease. 

Thé roentgenographic changes in focal 
Jp. C. «mfection are not characteristic and are 
basically determined by associated palmo- 
nary infiltrations due to concomitant inter- 
stitial processes, mostly of viral etiology. 


Karim Vessal, M.D. 

Department oí Radiology 

Pahlavi University School 
of Medicine 

Shiraz, Iran 
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Vic. 2. Roentgenograms of a plastic phantom filled 
with renografin 76 taken at magnifications 1.2 
(lower image) and 6X (upper image). The arrows 
point to the images of bubbles. 


larly, while the 4 holes filled with contrast 
agent were apparent at all magnifications, 
the fifth hole, containing air, became visible 
only at magnifications of 5 and 6X. 


EXPERIMENTS WITH A 
BIOLOGIC SPECIMEN 


(A). In order to evaluate the observa- 
tions found with the plastic blood vessel 
phantom on biologic material, a kidney 
specimen from a rabbit was injected with 
radiopaque silicone rubber containing lead 
chromate and was exposed to x rays from 
the o.1 mm. focal spot at 5o kv., 30 ma. and 
0.025 seconds at magnifications ranging 
from 1.2 to 6X. Vessels that could not be 
seen on the conventional films (particu- 
larly in the cortical areas) were clearly 
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visible on the magnified image (Fig. 3, 
and B). Underfilled ends of vessels a 
became visible at high magnification. | 
effects were two-fold: a resolution impro 
ment occurred that facilitated the sepa 
tion of vessels which appeared to be in 
unresolved bundle at low magnificat 
and the contrast of the image improved 

(B). In order to observe the effect 
scattered radiation, the specimen ^ 
placed in methylsalicylate (10 cm. thi 
and then exposed to the o.1 mm. tube 
70 kv., 30 ma. and 0.04 seconds. The im 
at low magnification (1.2) (Fig. 4, 4: 
B) was poorer than on the conventic 
film as a consequence of the applied hig 
kilovoltage and the presence of scatte 
radiation. At higher magnification the 
provement was even more striking thai 
(A) above, when no scattering material 
employed. This was anticipated because 
effect of the air gap in the geometry wa 
reduce scattered radiation. Thus, the im 
improved both as a result of magnifica 
per se and also as a result of sca 
reduction. 

(C). The specimen was also exposed y 
20.3 mm. focal spot. The image sho 
appreciable blurring at magnifications 
ceeding 2. 

To facilitate the evaluation of the ro 
genograms, the specimen was expose: 





Fic. 3. Roentgenograms of a kidney specimen from a rabbit. The vessels were filled with radiopaque si 
rubber and filmed at magnifications of (4) 1.2 and (5) 6X. 
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AERATION DISTURBANCES SECONDARY TO 
PULMONARY INFECTION* = >o. 


By CHAS. E. SHOPFNER, M.D. - 


MOBILE, ALABAMA 


ERMS used to describe some of the 
aeration disturbances to be discussed 
are listed in Table 1. The etiology of pneu- 
matocele is known to be pulmonary infec- 
tion (Fig. 1, 4—D).5* Not nearly as much 1s 
known about the etiology of the other con- 
ditions. They are frequently associated 
with pulmonary infection and symptoms. 
There is a clinical concept that the aeration 
disturbances are primary, the cause of the 
pulmonary infection and symptoms, and 
hence need surgical treatment.” 61919 
Reid et al., 745 and MacPherson et al.” 
have observed that normal lungs before in- 
fection give rise to hyperlucent, underde- 
veloped or hypoplastic lungs. The criteria 
in Table 11 usually do not show the aeration 
disturbance to be the cause of the symp- 
toms. To the contrary, the criteria usually 
demonstrate the symptoms to be directly 
related to the pulmonary infection. Other 
clinical observations suggesting that aera- 
tion disturbances are not primary are 
shown in Table 11. Patients are not born 
with conditions called congenital. Associa- 
tion with pulmonary infection may indicate 
that it is the cause of the’ aeration dis- 
turbance rather than vice versa. Scientific 
postulates to show the aeration distur- 
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AERATION DISTURBANCES 


1. Congenital lobar emphysema 
2. Congenital lung cyst 
3. Pneumatocele 

. Swyer-James syndrome 

, Unilateral lucent lung 

6. Macleod's syndrome 

+. Congenital cystic bronchiectasis 

8. Pulmonary hypoplasia 

> ? Are conditions primary pathologic lesions? ? 


* Presented at the Seventy-second Annual Meeting of the Americ 


October 1, 1971. 
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bances as the cause of the pulmonary infec- 


tion usually cannot be fulfilled (Table v). - 


Finally, the aeration disturbances develop 
and spontaneously disappear during the 
clinical observation of patients with pul- 
monary infection. The morbid pathology of 


inflammatory lung disease is well known >. 
but it has not provided a reasonable ex-. . 
planation for many of the lesions listed in’. ; 


Lo 


Table 1 because they are roentgen images 
of pathologic physiology and are not amen- 
able to morbid anatomic study. Mechanical 
concepts such as obstruction have been 
utilized to explain the aeration disturbances 
despite the absence of a demonstrable cause 
and effect relationship between them, 

Beamish? reported a patient with classi- 
cal Swyer-James syndrome following in- 
fectious bronchiolitis in childhood. Other- 
wise, little thought has been given to the 
primary effects of infection on the lung as 
the cause of aeration disturbances because 
the aeration disturbances have been in- 
terpreted as the cause and not the effect of 
pulmonary pathophysiology induced by in- 
fection. It has been assumed that the lungs 
should continue to function normally dur- 
ing the damaging action of infection. 

The purpose of this paper is to report a 
study which evaluated the relationship be- 
tween aeration disturbances and pulmo- 
nary infection. ~ | | 

MATERIAL AND METHOD 

Table 1v lists the number of patients and 
the lesions which were evaluated. All pa- 
tients had chest roentgenograms at suitable 
intervals. Some had bronchograms, pulmo- 
nary arteriograms and lung scans. The 
number of patients is small because they 
are the only ones in which the conditions 
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The Potential of Magnification Angiography 





Fic. 4. Roentgenograms of the kidney specimen shown in Figure 3 immersed in 10 cm. of 
methylsalicylate taken at magnifications (4) 1.2 and (B) 6x. 


contact with mammographic flm with 
another x-ray tube that had a bervllium 
window to utilize low-energy x-ray photons 
in the image formation. The roentgenogram 
so obtained was then photographically 
magnified (Fig. 5). This method provided 
far more detail than direct magnification 
and provided a useful comparison between 
the two methods. 


DISCUSSION 


The purpose of computer simulation in 
the present study was not to compare 
quantitatively the computed contrast of 





Fic. ç. Roentgenogram specimen taken in contact 
with mammographic film with bervllium window 
tube at 30 kv. 


blood vessels of variable size with those 
measured experimentally. The main reason 
was to provide guidance as to the expected 
effect of focal-spot size on contrast in blood 
vessels of varying diameter. 

These results indicated that the 0.3 mm. 
focal spot provides much less contrast im- 
provement than a o.1 mm. focal spot, a 
finding in essential agreement with the 
computations by Doi and Rossmann.‘ 
This improvement is more resolution- 
limited with the 0.3 mm. focal spot; in 
other words, the relative gain in contrast is 
considerably less for blood vessels below 
100 microns than above that size. 

Results of the plastic phantom studies 
were as expected: at magnification 6, the 
detail of the image as demonstrated by the 
bubbles was not only better but it provided 
recognizable details that could not be seen 
on the original roentgenogram. The effect 
of scattered radiation on image formation 
was considered negligible due to the small 
dimensions of the plastic phantom. 

The contrast increase in the blood vessel 
image was due to the effect of the film- 
screen combination. This can be under- 
stood by inspecting Figure 6. The 3 profiles 
are plotted in the object space at the place 
of the object: (A) is the object profile, that 
is, the true input of the object to the im- 
aging system; (B) is the x-ray pattern 
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hcold white male presented with cough, fever of 102? F., rhinorrhea, and fussiness. The pa- 


tient was perfectly well until the onset of the acute symptoms. 
(4) The initial'chest roentgenogram shows pneumonia in the right lower lung. Pneumatoceles do not 
exist during the early stages of pneumonia, 70 per cent of which is due to staphylococcal etiology when 


pneumatoceles occur. (B) Pneumatoceles arc just beg 


inning to appear 2 months after the initial roentgeno- 


gram in Æ. They appear when the pneumonia begins to clear and are a good prognostic sign. The symptoms 
disappeared in this patient after 3 days of aatibiotics. (C) Thirteen days after the initial chest roentgeno- 
gram the pneumatoceles have increased in size. They attain a variable size, may increase in size to a 
variable degree, do not cause symptoms due to obstruction or increased volume, and persist for a variable 
period of time. (D) The pneumatoceles have spontaneously disappeared. They are benign and do not need 


treatment, surgical or otherwise. 


shown in Table v could be evaluated. These 
conditions are postulates to show the cause 
and effect relationship between aeration 
disturbances and symptoms and pulmonary 
infection. If aeration disturbances are pri- 
mary and the cause of symptoms and pul- 
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CRITERIA TO SHOW AERATION DISTURBANCE 
AS CAUSE OF SYMPTOMS 





Symptoms must: 

I. Pre-exist infection 

2. Exist without infection 

3. Persist after infection disappears 

4. Disappear after treatment of aeration disturbance 
5. Be unrelated to infection treatment 


monary infection, they must exist at birth 
if they are congenital. They must pre-exist 
the pulmonary infection if they cause it. 
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CLINICAL OBSERVATIONS SUGGESTING AERATION 
DISTURBANCES ARE NOT PRIMARY LESIONS 
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genital 

2. They are frequently associated with pulmonary 
infection 

3. They cannot be demonstrated as the cause of pul- 
monary infection 

4. They develop during clinical observation of pa- 
tients with pulmonary infection 

s. They spontaneously disappear 
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Fic. 6. Object profile (A), unconvoluted image profile (B) and convoluted image profile (C) of 100 u bloc 
vessel at magnifications 2 and 4X (calculated with 0.3 mm. focal spot size). 


resulting from the interaction of photons 
with the object and then transformed to 
the object space; and (C) is the final image 
profile which is the result of the convolu- 
tion of the x-ray pattern with the line 
spread function transformed again into the 
object space. The reason for the transfor- 
mation of the various profiles into the 
object space is to facilitate comparison 
between input to and output from the 
imaging system. ——— 

_ The dimensions of the x-ray pattern of a 
small blood vessel: at low magnification 
might be more than an order of magnitude 
smaller than dimensions of the line spread 
function for a fast film-screen combination 
(1.5-2 mm.). The result of the convolution 
is, therefore, a very significant flattening of 
the x-ray pattern (see the amplitude dif- 
ference between curves B and C). With in- 


creasing magnification, the x-ray patte! 
becomes larger and larger, in other word 
its dimensions approach more and more tl 
dimensions of the line spread function. 4 
a result, the flattening effect of the convoh 
tion on the x-rav pattern is less and le 
(Fig. 6). This increase is not limitless, hov 
ever, because it cannot exceed the amp! 
tude of the x-ray pattern, which is a d 
creasing function of the magnification ; 
shown for a simulated exposure of a Ic 
micron blood vessel with o.1 mm. and o 
mm. focal spots (Fig. 7). 


CONCLUSION 


Magnification roentgenography has be 
demonstrated conclusively to provide d 
tails that cannot be visualized on the orig 
nal roentgenogram. This effect is partial 
due to magnification per se without tl 
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Taste IV TABLE V ss 
MATERIAL CONDITIONS TO BE MET TO SHOW eXuse . AND EFFECT 
LLL RELATIONSHIP BETWEEN AE RATION DISTURBANCES” 
Ln No. of AND SYMPTOMS AND PULMONARY INFECTION o4 a 
Condition I f. BR cameras aa m 
nfants Crece. aaa MES: 
1. Must exist at birth if congenital . 7 
Congenital lumbar emphysema 14 2. Must pre-exist infection X 
Pulmonary hypoplasia (unilateral lucent 3. Must persist after pulmonary inféction disappears . 
lung, Swyer-James, Macleod’s 4. Symptoms must be specifically related to aerabon 
syndrome) 29 disturbances E 
Congenital lung cyst 18 $. Treatment of aeration MR huld cause ^ 


Congenital cystic bronchiectasis 
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They must persist after the pulmonary in- 
fection disappears if they are the primary 
etiologic agents. The symptoms must be 
specifically related to the aeration dis- 
turbances as shown by the criteria listed in 
Table t1. Specific treatment of the aeration 
disturbance—and surgery 1s the only spe- 
cific treatment applied—should cause dis- 
appearance of the symptoms and pulmo- 
nary infection. Finally, the symptoms 
should be specifically unrelated to treat- 
ment for the pulmonary infection. All clini- 
cal data, including roentgenograms, were 
evaluated in regard to those premises. 


Disappearance of pulmonary. infection a and. Symp | 
toms 

6. Symptoms must be unrelated to ‘treatment of 
pulmonary infection ee 








RESULTS HEE 
Table vi is a tabulation of the data RES : 
the aeration disturbances i in relatiott to the - 
cause and effect premises of Table v: Few 
of the conditions could be documented to 
exist at birth. About one-seventh of the 
congenital lobar emphysema, one-fourth of 
the pulmonary hypoplasia, and one-fifth of 
the congenital lung cysts couldibe shown to 
pre-exist the pulmonary inféttion. None of 
the congenital. cystic brotichiectases pre- 
existed the infection. 
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CLINICAL OBSERVATIONS 
(Cause and Effect Relationship) 
AERATION DISTURBANCES 05. PULMONARY INFECTION 
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interfering effect of scattered radiation 
and has been proved by using the same 
equipment and same film-screen combina- 
tion throughout the experiment. When 
scattered radiation is also involved, the 
large air gap involved in magnification 
further improves the magnified over the 
conventional image by reducing scattered 
radiation that would be removed by an 
appropriate grid in conventional studies. 


Tamas Sandor, D.P. 
Department of Radiology 
Harvard Medical School 

25 Shattuck Street 

Boston, Massachusetts 02115 
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Tase VII 


"RELATIONSHIP BETWEEN PULMONARY INFECTION 
(p.1.) AND AERATION DISTURBANCES (A.D.) 





A. D. vithout PT: E 13 pe ris 
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None of the § congenital lobar emphv- 
semas without surgery, where the natural 
course of the process could be determined, 
persisted after the pulmonary infection dis. 
appeared. All of the pulmonary hypoplasias 
saand congenital cystic bronchiectases per- 
“sisted after pulmonary infection Cisap- 
peared because they are permanent, mor- 
bid anatomic lesions. None of the cor geni- 

tal lung cysts persisted after the pulmonary 

infection disappeared because they either 
underwent surgery or else they sponta- 
neously disappeared, indicating that they 
were probably nothing more than pneu- 
matoceles in the first place. 

In only 2 patients with congenital lobar 
emphysema could the criteria to show 
aeration disturbances as the cause cf the 
symptoms be fulfilled. In all of the other 
patients the symptoms were either defi- 
nitely shown to be due to pulmonary infec- 
tion or else the patient had surgery where it 
was not known whether the surgery or the 
treatment for the pulmonary infection was 
responsible for disappearance of symptoms. 

Treatment of the aeration disturbance 





Tasre VIII 
AERATION DISTURBANCES DO NOT 
CAUSE PULMONARY INFECTION 





They are not congenital in 85 per cent of patients 

2. -Do not pre-exist pulmonary inféction in 81 per 
cent of patients 

3. Only 47 per cent persist after pulmonary in'ection 
disappears and they are morbid anatomic lesions 

4. Symptoms are not related to aeration distur- 
bances in 97 per cent of patients 

5. Treatment of aeration disturbances are related to 
disappearance of sy mptoms and pulmonary infec- 
tion in only 4 of 19 patients (21 per cene 
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could be shown to be responsible for the 
disappearance of pulmonary infection and 
symptoms in only 2 patients with congeni- 
tal lobar emphysema and in 2 of the 4 pa- 
tients operated on for congenital cystic 
bronchiectasis. All other patients who had 
pulmonary infection and symptoms had 
them disappear with antibiotic treatment 
before surgery. 

It was in the 2 patients with congenital 
lobar emphysema where there was no pul. 
monary infection and antibiotic treatment 
that symptoms could be definitely shown 
to be unrelated to the pulmonary infection 
and its treatment. It was shown in all of the 
other patients with pulmonary infection 
that the symptoms were directly related to 
it and responded to its treatment. 

The specific cause and effect relationship 
between pulmonary infection and aeration 
disturbances is shown by the categories 
listed in Table vri. Aeration disturbance oc- 
curring without pulmonary infection, theo- 
retically pre-existing the infection as a 
primary etiologic agent for it, occurred in 
only Ig per cent or a ratio of 1:5 patients. 
On the other hand, aeration disturbance 
associated with pulmonary infection, where 
the infection could theoretically be the 
cause of the aeration disturbances, occurred 
in 81 per cent or in a ratio of 1:1.2 patients. 
Of course, most patients who have pulmo- 
nary infection do not have an aeration dis- 
turbance and, therefore, the infection is 
commonly a theoretic primary pre-existing 


Tasie IX 


PULMONARY INFECTION CAUSES 
AERATION DISTURBANCES 








1. It is associated with aeration disturbances in 81 
per cent of patients 

2. It pre-exists the aeration disturbance in many 
patients 

3. Symptoms are related to infection in 81 per cent 
of patients 

4. Treatment of infection causes disappearance of 
symptoms and aeration disturbance in some 
patients 

5. Symptoms are unrelated to treatment for aeration 
disturbance in 97 per cent of patients 
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Fic. 2. Àn 11 month old Negro female with fever of 
103? F., dyspnea, and "teething." The chest was 
clear to percussion and auscultation. The symp- 
toms cleared in 3 days on antibiotics. 

(4) The initial roentgenogram on August 19, 
1970, shows marked overdistention of the right 
upper lobe characteristic of the pattern described 
by the term "congenital lobar emphysema.” It is 
important to recall that the symptoms cleared in 
3 days on antibiotics. The patient was scheduled 
for surgery but it was cancelled. 


Fic. 2. (B) This patient also had an upper respiratory infection which lasted for 2 weeks in May of 1970, 
at which time there was fever, cough, wheezing, and choking. Antibiotics were given for this infection and 
the symptoms cleared in 2 weeks. The roentgenogram on May 19, 1970, shows irregular areas of aeration 
interspersed throughout infiltration of the right upper lobe, but no “lobar emphysema.” There were no 
roentgenograms taken between this one and that of 4. (C) 'The patient remained asymptomatic. Follow-up 
roentgenogram on October 10, 1970, shows persistence of the right upper lobe emphysema with only slight 
decrease in size. (D) Follow-up roentgenogram on November 24, 1970, 3 months after the roentgenogram 
in A, shows that the right upper lobe emphysema has almost disappeared. The patient has remained 
asymptomatic. (E) Final follow-up examination of this patient was done on May 21, 1971, because of a 
routine upper respiratory infection with fever, cough, rhinorrhea and otitis media. The patient was 
asymptomatic in the interim. The right upper lobe emphysema has completely cleared. 
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BRONCHITIS, EMPHYSEMA, AND AIR . 


CoM obstructive lung disease is a 

not entirely felicitous term which has 
evolved to Include chronic bronchitis, em- 
physema, bronchiectasis, asthma, or some 
combination of these. The term covers 
clinical and morphologic features of all of 
them. Asthma and bronchiectasis are the 
most clearly defined of the group and usu- 
ally afford no great problem in diagnosis 
and classification. The other two, chronic 
bronchitis and emphysema, pose many 
problems. 

These two diseases frequently coexist, 
and the contribution of each in a given pa- 
tient is difficult to assess. Emphysema is 
determined on the basis of its gross and 
microscopic changes, which correlate only 
fairly well with symptoms, while the defini. 
tion of chronic bronchitis has been based 
entirely on its clinical] manifestations. Re- 
cently, some attempts have been made to 
assign histologic criteria to chronic bron- 
chitis,! but the lack of clear-cut end points 
makes tissue interpretation variable. Fur- 
ther difficulty is encountered in epidemio- 
logic investigations because of varying 
practices of reporting deaths. The incidence 
of chronic bronchitis in Great Britain is 
much greater than in the United States,? 
for example, and in the latter any combi- 
nation of bronchitis and cardiovascular dis- 
ease Is reported as heart disease. Bronchitis 
is reported as a cause of death much more 
frequently in Great Britain. The same type 
of patient Is seen in “emphysema clinics" 
in the United States as is seen in “chronic 
bronchitis clinics" in Great Britain. 


! TuvRLBECK, W. M., Henverson, J. A., Fraser, R. G., and 
Bares, D. V. Chronic obstructive lung disease. Medicine, 1970, 
49, 81-145. 

* Reto, D. D. Beginnings of bronchitis. Proc. Roy. Soc. Med., 
1969, 62, 311—316. 
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Determination of the causes of chro tic 
bronchitis and emphysema other tan 
smoking has been hampered in adults Dy 
the prevalence and overwhelming signifi- 
cance of smoking. British workers’? have 
therefore investigated children who are 
under the usual age when smoking begins, 
and have uncovered startling results. 
Chronic bronchitis develops in children, 
produces changes in pulmonary function 
tests, and is related not only to the ambient 
atmosphere but also to the social milieu at 
home.’ As expected, chronic bronchitis oc- 
curs more frequently in children who live in 
the polluted atmosphere of a city rather 
than in a relatively less irritating rural at- 
mosphere, but, more surprisingly, the dis- 
ease occurs much more frequently in chil- 
dren of semiskilled or unskilled laborers 
than among the children of managerial or 
professional groups, whatever the surround- 
ing atmosphere. In general, the significance 
of childhood disease in the background of 
adult disease has been underestimated. The 
changes of chronic bronchitis, once estab- 
lished, are inexorably progressive and this 
has led one author? to paraphrase Words- 
worth: the bronchitic child is father of the 
bronchitic man. | 7 

Thus far, only one specific cause for 
emphysema has been uncovered. Con- 
genital deficiency of alpha;-antitrypsin 
leads to early and severe emphysema in at 
least 50 per cent of individuals in those 
families which have been studied.? The part 


* Hotiann, W. W., Haun, T., Bexxerr, A. E., and Exutorr, 
A. Factors influencing onset of chronic respiratory disease. Arif, 
M. F., 1969, 2, 20-208, " "V 

t Corey, J. R. T., and Rer, D. D Urban and social origins 
of childhood bronchitis in England and Wales. Brit. M. p 
1970, 2, 213-217. . T 

5 Erixsson, S. Pulmonary emphysema and alphai-antitrypsin 
deficiency. Aeta med. scandinav., 1964, 775, 197-206. 
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Fic. 3. A 4 month old white female with episodes of vomiting, choking, cough, sternal retractions, and 
tachypnea at age 1 month, 2 months, and currently. Symptoms promptly subsided each time on Kana- 
mycin, 

(4) Initial roentgenogram on July 18, 1568, shows bilateral infiltration and irregular areas of aeration 
consisting primarily of emphysema, particularly marked in the right lower lung. Surgical consultation 
advised thoracotomy for congenital lobar emphysema at this time. [t was not done. (B) Roentgenogram 
of the same patient on June 25, 1968, when an evaluation was done because of "recurrent upper respiratory 
infection," The roentgenogram is normal at this time with no pathology pre-existing that existing on 
July 18, 1968. (C) The patient remained asymptomatic and the roentgenogram on October 8, 1968, shows 
persistence of the aeration disturbance of the right lung. (D) The final evaluation of this patient on October 
23, 1970, shows the right lung to be hvperlucent. Growth and development of the child were normal. 


Fic. 3. (E) Lung scan in October, 1970, shows 
marked diminution in the blood supply to the 
right lung, characteristic of so-called idiopathic 
hyperlucent lung, Swyer-James syndrome and 
pulmonary hypoplasia. 
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. played by lesser degrees of deficiency is less 
clear. The part played by smoking ts vastly 
greater. ^ ; c. 

The roentgen diagnosis of both chronic 
bronchitis and emphysema has always pre- 
sented a problem., In emphysema, where 
there are clear-cut~ pathologic changes, 
these may be masked or mimicked by the 
technique of the examination and by the 
patient's body type and breathing capabili- 
ties. It appears that pulmonary overinfla- 
tion is an unreliable sign. A more reliable 
sign is alteration in the smaller pulmonary 
vessels, admittedly a more subjective 
mattet. Tomography has been used to 
great advantage to display the pulmonary 
vessels and has led to reliable correlation 
with subsequent pathologic findings.! Dr. 
Robert G. Fraser? discusses the more subtle 
application of vascularity to the diagnosis 
of emphysema in this issue of the Journal 
in his Caldwell Lecture--an exhaustive 
treatment of the place of radiology in the 
evaluation of bronchitis and emphysema. 
Also in this issue, Dr. Isitman and his co- 
workers? describe the use of a new carrier 
for radioactive isotopes which may be de- 
posited on alveolar walls and which will 
permit another avenue of approach to both 
anatomy and physiology. 

In chronic bronchitis the situation 1s 
even more clouded. Plain film roentgenog- 


6 Simon, G., Proe, N. B., Jones, L., and Rarmononi, A. C. 
Relation between abnormalities in chest radiograph and changes 
in pulmonary function in chronic bronchitis and emphysema. 
Thorax, 1973, 28, 1§-23. 

7 Fraser, R. G. Radiologist and obstructive airway disease: 
Caldwell Lecture, 1973. Am. J. Roentoenor., Rap. THerary & 
Nucrear MED., 1974, 720, 737-77 5- 

* IsirMawN, A. T., ManoutyeR., Scumipt, G. H., and Homes, 
R. A. Assessment of alyeolar deposition and pulmonary clearance 
of radiopharmaceuticals after nebulization. Am. J. RogNTGENOL, 
Rap. Tuerapy & Nucrear MED., 1974, 720, 776-781. 
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raphy may show nothing. Bronchography 
may disclose "nronchial pitting” or ob- 
struction in bronchial branches. The pitting 
is probably a manifestation of the same 
feature as is measured by the Reid index in 
the histologic diagnosis. 

The incidence of chronic bronchitis and 
emphysema, together or singly, is rising, 
and rising rapidly in urban centers. Thus 
the advantages of city life are being 
purchased at an ever ascending price. Ac- 
tive mixing of the atmosphere has been 
demonstrated,’ and this ensures that air 
contamination is eventually a world-wide 
problem. The death rate for all respiratory 
diseases is second only to that for cardio- 
vascular disease, and this, too, has been 
rising. 

The implications of these factors for the 
future are clear, and we can look to the 
brewer’s yeast Saccharomyces carlsbergensts 
for a lesson. The planet earth has been 
likened to a space ship with a finite proven- 
der, and in particular, a finite atmosphere. 
With increasing pollution and mixing of 
this precious commodity, it eventually be- 
comes lethal. We are then in the position of 
the yeast organisms. As they metabolize 
the malt, producing alcohol and carbon 
dioxide, they are creating their own doom. 
Although the carbon dioxide bubbles off, 
they live only until the increasing amount 
of alcohol reaches a level sufficient to kill 
them. We must live in the atmosphere we 
are polluting. The increasing incidence of 
bronchitis and emphysema indicates our 
danger. 

E. Freperick Lane, M.D. 


? NgwEtL, R. E. Global circulation of atmospheric pollutants. 
Se. Am., 1971, 224, 32742. 
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etiologic agent for aeration disturbance. 
Furthermore, the fact that most patients 
who have pulmonary infection do not have 
any associated condition indicates that 
aeration disturbances are indeed rarelv a 
cause for infection. 


DISCUSSION 


What conclusions can be drawn from the 
data concerning the premises listed in 
Table v? One must be cautioned against 
drawing any definite conclusions because 
the amount of material is small due to the 
rarity of the aeration disturbances. Fur- 
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thermore, the study is a retrospective one, | 
the patients were not evaluated in a con- 
trolled manner and the clinical information 
is varied and incomplete in some patients. 

However, certain clinical inferences can 
be drawn. One is that aeration disturbances 
do not cause pulmonary infection for the 
reasons shown in Table vni. Eighty-five 
per cent of the aeration disturbances are 
not congenital, 81 per cent do not pre-exist 
pulmonary infection and only 47 per cent. 
persist after pulmonary infection disap- 
pears. Symptoms are directly related to the 
associated pulmonary infection in 97 per 


Fic. 4. An 8 month old white female who has had re- 


current respiratory grunting and stridor for 4 months. 
The symptoms started with fever, cough, and rhinor- 
rhea. The acute symptoms promptly subsided with 
penicillin, but some respiratory. stridor continued. 
One other febrile upper respiratory infection occurred 
during the 4 months of respiratory stridor and the 
acute symptoms again subsided with penicillin. 

(4) Initial roentgenogram at onset of symptoms 
shows a normal chest on January 1, 1966. (B) During 
the onlv other febrile episode of pulmonary infection, 
the chest roentgenogram on February 10, 1966, 
showed irregular aeration of the left lung with 
atelectatic pneumonia of the lower lobe. There is also 
pneumonia in the right middle lobe and the right 
upper lobe is compensatorily expanded across the 
midline. In subsequent roentgenograms to check 
clearing of the pneumonia, the left lower lobe became 


atelectatic and the right lung expanded across the midline as shown in C. (C) Roentgenogram on April 24, 
1966, shows great overexpansion of the right lung with infiltration anc atelectasis of the left lung. 


Surgery was performed for a diagnosis of “congenital 


lobar emphysema” of the right lung on April 26, 1966. 
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CURRENT CONCEPTS IN 
RADIATION THERAPY 


Treatment Techniques 


This course, arranged by the Department 
of Therapeutic Radiology and the Office of 
Continuing Medical Education of the Uni- 
versity of Minnesota, will be held at the 
Mayo Memorial Auditorium, May 29-31, 
1974. 

The course is designed primarily for gen- 
eral radiologists, therapeutic radiologists, 
and residents. It will present practical con- 
cepts in radiation treatment to include 
interstitial implant techniques, clinical tu- 
mor localization, useful gadgets for patient 
treatment, simulation and simulators, ir- 
regular field treatment planning, problems 
of abutting fields, basic radiobiology, con- 
cept of radiation sensitivity, practical clini- 
cal applications of radiation biology, radi- 
cally altered treatment schemes, present 
policy of palliative radiation treatment, 
treatment of pediatric tumors, chemo- 
therapy of pediatric tumors, and pediatric 
brain tumor treatment. 

As has been done in the past, an out- 
standing Guest Faculty is being assembled 
for the course under the direction of Dr. 
Seymour H. Levitt, Professor and Head, 
Department of Therapeutic Radiology, 
University of Minnesota Medical School. 

The remainder of the Faculty will include 
members of the teaching staff of the Uni- 
versity of Minnesota Medical School and 
the Mayo Graduate School of Medicine. 

The registration will be limited. 

For further information please write to: 
University of Minnesota, Nolte Center for 
Continuing Education, Minneapolis, Min- 


nesota $5455. 


SIXTEENTH ANNUAL REFRESH ER 
COURSE 
University of Cincinnati 
The Sixteenth Annual Refresher Course 
in Diagnostic Roentgenology will be held 
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by the Radiology Department of the Uni- 
versity of Cincinnati College of Medicine 
under the direction of:DF. Benjamin Felson. 
from June 10 through June 14, 1974. 

The course will include, in addition to 
lectures and demonstrations, . teaching 
methods employing audience participation. 
Radiation physics will also be included: .. 

Further information ` concerning the- 
course, which is open to radiologists. and 
radiology residents, may be obtainéd by 
writing to: Dr. Harold B. Spitz, Depart- 
ment of Radiology, Cincinnati General 
Hospital, Cincinnati, Ohio 45229. ` 


PHYSICAL ASPECTS OF 
NUCLEAR MEDICINE 

A Special Summer Program will be held 
at M.I.T. from July 29 through August 2, 
1974. 

This Special Summer Program will deal 
with the state of the art in physical prob- 
lems related to nuclear medicine. Special 
emphasis will be placed on instrumentation, 
radiopharmaceuticals, dosimetrv and data 
processing as well as specific organ studies 
and therapy. The material should be of 
value to both physicians and physical scien- 
tists working in this area. "X 

The Program is Jointly sponsored by the 
Harvard Medical School and M.LT. 
through the Harvard-M.I.T. Program in 
Health Sciences and Technology. 

Some tuition grants will be available. 

For further information, please write to: 
Director of the Summer Session, Room 
E.19-356, Massachusetts Institute of Tech- 
nology, Cambridge, Massachusetts 02139. 

MASTER OF SCIENCE IN 
NUCLEAR MEDICINE 
University of London, England 

A course leading to an M.Sc. degree in 
Nuclear Medicine in the Faculty of Medi- 
cine will commence in October;.1974. The 
course aims to provide a training for medi- 
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Fic. 4. (D) Postoperative roentgenogram on April 26, 1966. The right lung was found to be compensatorily 


overexpanded and biopsy of it was also normal. (E) The patient was observed conservatively and the 
follow-up examination on February 3, 19/7, reveals continued loss of volume of the left lung. Decreased 
'ascularity is becoming evident for the first time. (F) On April 8, 1968, the same pattern of reduced 
rascularity and volume of the left lung exists. This constitutes a so-called unilateral lucent lung with the 
right lung showing compensatory hyper expansion. (G) Final follow-up roentgenogram on November 4, 
1969, continues to show the radiolucent left lung and the compensatoril y over expanded right lung. In the 
interim since 1966 the patient had an upper respiratory infection on 2 occasions in January of 1967 and in 


April of 1968. Otherwise, she has done we |. 





cal-práctitiogers, or others having suitable 
quálificationf and experience who wish to 
follow careers within the Health Service, or 
require a knowledge of techniques involving 
the use of radioactive materials in medical 
research. Each student will be attached to 
an approved institution and will attend 
lectures covering scientific and medical sub- 
jects. For full time students the course oc- 
cupies one year, but it may be possible to 
arrange for part-time attendance over à 
longer period. 

Applications and requests for further in- 
formation should be made directly to: Pro- 
fessor E. S. Williams, Institute of Nuclear 
Medicine, Middlesex Hospital School of 
Medicine, Nassau Street, London WIN 
“RL; Dr. V. R. McCready, Department of 
Nuclear Medicine, Royal Marsden Hospi- 
tal, Downs Road, Sutton, Surrey, 5M2 
sPT; or Dr. E. W. Emery, Department of 
Medical Physics, Royal Postgraduate Med- 
ical School, Ducane Road, Hammersmith, 
London, W.12, England. 


RADIOLOGY POSTGRADUATE COURSE 
Duke University Medical Center 


This ¢ day postgraduate course, from 
October 28 through November 1, 1974, will 
be presented by the Faculty of the Depart- 
ment of Radiology, Duke University Medi- 
cal Center and a distinguished Guest Fac- 
ulty: well recognized for their contributions 
in these fields and is open to all physicians 
having an interest in these subjects. 

The scientific sessions will take place 
from 8:00 A.M. to 1:00 P.M. each day with a 
disease oriented format covering pediatric 
and adult radiology of the chest, genitouri- 
nary tract, gastrointestinal tract, and 
musculo-skeletal system. 

The Course will be held at the South- 
ampton Princess Hotel in Bermuda. There 
will be 23 hours of AMA “Category 1” ac- 
creditation for this course. 

The distinguished members of the Guest 
Faculty will discuss: | 

1. Chest: Robert. G. Fraser, M.D.; 
2. Genitourinarv Tract: John A. Evans, 
M.D.; 3. Gastrointestinal Tract: William 
P 
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B. Seaman, M.D.; 4. Musculo-Skeletal 
System: Harold G. Jacobson, M.D.; and 
s. Pediatric Radiology: David H. Baker, 
M.D. 

The Duke University Medical Center 
Faculty will include: 1. Herman Grossman, 
M.D.; 2. Richard G. Lester, M.D.; 3. Rob- 
ert McLelland, M.D.; 4. Reed P. Rice, 
M.D.: and 5. Arvin E. Robinson, M.D. 

The Program Chairman is Richard G. 
Lester, M.D., Professor and Chairman of 
Radiology, Duke University Medical 
Center. 

For further information, please write to: 
Robert McLelland, M.D., Department of 
Radiology, Box 3808, Duke University 
Medical Center, Durham, North Carolina 
29916. 


V CONGRESO MUNDIAL DE 
GASTROENTEROLOGIA 

The Fifth World Congress of Gastro- 
enterologv, organized by the Asociación 
Mexicana de Gastroenterologia, will be 
held in Mexico City, October 13-19, 1974. 
It will be followed by the III Congreso In- 
ternacional De Endoscopia Gastrointesti- 
nal, in Mexico City, October 19-21, 1974, 
and the VI Reunion De La Asociación In- 
ternacional Para El Estudio Del Higadc 
(Liver), in Acapulco, October 20-22, 1974. 

A very elaborate Scientific program 1s 
being prepared, consisting of conferences. 
symposia, informal discussions, study 
groups and scientific films on the latest de- 
velopments in the field. There will also be a 
section of free papers open to all specialists 
who wish to participate. 

Social events will play an important role 
To quote Dr. Raoul Fournier, President o 
the Organizing Committee who extends : 
cordial invitation to attend, “The apprecia- 
tion of our historical legacy through con. 
templation of our artistic heritage wil 
enable our guests to relate our culture tc 
that of the different civilizations of th 
world and to better understand our exciting 
present." 

For further details, brochures, and regis 
tration forms, please contact: V Congres 
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cent of patients. Treatment directed spe- 
cifically at the aeration disturbance is re- 
lated to disappearance of pulmonary infec- 
tion and symptoms in only 4 out of 19 pa- 
tients. 

Another clinical inference definitely war- 
ranted is that pulmonary infection causes 
aeration disturbances because of the rea- 
sons shown in Table ix. Pulmonary infec- 
tions are associated with aeration distur- 
bances in 81 per cent of the patients. Pul- 
monary infection does pre-exist aeration 
disturbances as an etiologic agent in some 
patients. Symptoms are related to infection 
in 81 per cent of the patients. Specific treat- 
ment of the infection does cause disappear- 
ance of the symptoms and of the aeration 
disturbance in some patients. Finally, 
symptoms are unrelated to treatment of 
aeration disturbance in 97 per cent of the 
patients. | 

'These clinical inferences are clearly dem- 
onstrated by the case material. Figure 2, 
A-E, shows a patient with an aeration dis- 
turbance that was not congenital, did not 
pre-exist the infection, disappeared spon- 
taneously, received no specific treatment, 
and all symptoms and the aeration dis- 
turbance itself were specifically related to 
the pulmonary infection. 

Figure 3, 4-F, is of a patient in whom 
the aeration disturbance was not congent- 
tal, did not pre-exist the pulmonary infec- 
tion, did not disappear following clearing of 
infection, but progressed during the course 
of and as a residual of the infection. All 
symptoms and the aeration disturbance it- 
self were directly related to the pulmonary 
infection. 

Figure 4, 4-H, is of a patient who like- 
wise demonstrates that the aeration dis- 
turbance did not exist at birth, did not pre- 
exist infection and developed during the 
course of the infection. The symptoms and 
pulmonary infection were not related to 
specific treatment for the aeration distur- 
bance. All symptoms and the aeration dis- 
turbance itself were directly related to the 
pulmonary infection. 

Figure 5, 4-F, is of a patient with cystic 
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Fig. 4. (H) Lung scan shows reduced blood 
to the left lung. ^^ 





bronchiectasis that meets the usually ac- 
cepted criteria of “congenital” origin. How- 
ever, the lesion did not exist at birth, did 
not pre-exist the infection, developed dur- 
ing the course of and as a residual of pulmo- 
nary infection, had no specific treatment 
for the bronchiectasis and all symptoms 
and the aeration disturbance itself were di- 
rectly related to the pulmonary infection, 
Figure 6, 4—C, is of a patient who pre- 
sented with pulmonary infection. The heart 
sounds were discovered in the right side of 
the chest. Classical evidence of congenital 
lobar emphysema existed and surgery was 
recommended but refused by the parents 
because the symptoms disappeared. The 
patient remained asymptomatic and the 
chest roentgenogram at the age of 4 years 
shows that the “congenital lobar emphy- 
sema" spontaneously disappeared and was 
replaced with a “radiolucent lung." Others 
have observed this same phenomenon." 
Neither the "congenital lobar emphysema" 
nor the “hypoplastic lung" were primary. 
The pathogenesis of aeration distur- 
bances secondary to pulmonary infection 1s 
not clearly understood, but one can apply 
known pathologic information to a better 
comprehension of these conditions. Aera- 
tion disturbances seem to be the response 
of infected lung tissue to the requirements 
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tyru ANNUAL CONFERENCE ON DE. 

TECTION AND TREATMENT OF 
EARLY BREAST CANCER 

The 13th Annual Conference on detec- 
tion ad. treatment of early breast cancer, 
supported by The American Cancer Society 
Cancer Control Program, National Cancer 
Institute, The American College of Radiol- 
ogy, and sponsored and arranged by the 
American College of Radiology Commis- 
sion on Cancer, Division on Diagnosis, 
Committee on Diseases of the Breast, was 
held March 4-7, 1974, at the Dutch Inn, 
Lake Buena Vista, Florida. 

The conference included the second 
Wendell G. Scott Memorial Lecture, by 
Lauren V. Ackerman, M.D., Professor of 
Pathologv, State University of New York 
at Stony Brook; and a one day Diagnostic 
Research Program by The Breast Cancer 
Task Force of the National Cancer Insti- 
tute. 


ANNUAL LEO G. RIGLER LECTURE 


The 13th Annual Leo G. Rigler Lecture, 
of the Tel Aviv University, will be given on 
June sth and 6th, 1974, by Dr. John Caf- 
fey on “The Shaken Babe: Radiographic 
Changes in the Skeleton and Central 
Nervous System.” This will be followed by 
a Symposium on Bone Dysplasia and 
Dysostosis. 

The Faculty members in addition to Dr. 





Caffey are: Drs. B. R. Gitdany,” HE a 
Kaufmann and J. Spranger; as well as 
members of the Israeli Radiological So- 
ciety. 

On this occasion, the i inauguration of the 
Leo G. Rigler Radiological ,TEREnIng Ar- 
chive will take place. — 

For further information please write to: 
Dr. Samuel Schorr, Ichilov Hospital, Tel 
Aviv, Israel. 


Items 


FIRST EUROPEAN CONGRESS ON 
THERMOGRAPHY 

The first European Congress on Ther- 
mography will be held in Amsterdam, The 
Netherlands, June 17 through: Tuis 20, 
1974. | 

The Congress is organized by the Euro- 
pean Phermographic Association with the 
collaboration of the American Thermo- 
graphic Society. It is divided into 6 study 
Sessions in which invited speakers will deal 
with several topics. Sessions with free com- 
munications on these subjects will also be 
held. 

An exhibition of thermographic appa- 
ratus will show the participants the most 
modern equipment. 

The social program will include recep- 
tions, a special Dutch Farewell Party and 
an attractive Ladies’ program. 

Full details are given in the intermediate 
Program, which can be obtained from: 
Organisatie Bureau Amsterdam B.V. P. O. 
Box 7205, Amsterdam, The Netherlands. 


v 
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Frc. 5. Ag year old Black female who was referred from the allergy clinic because of "asthma." She has had 


episodes of wheezing since the age of 3 when she had measles. There have been occasional bouts of upper 
respiratory infection associated with the wheezing. 

(4) Roentgenogram on August 5, 1965, shows extensive areas of irregular aeration interspersed in 
infiltration of the left lower lobe. Foreign body was suspected but bronchoscopy revealed patent bronchi 
containing a small amount of mucopurulent material. (B) Bronchogram on March 21, 1966, shows exten- 
sive cylindrical ani cystic bronchiectasis. (C) Roentgenogram on September 16, 1960, at the time of the 
measles, shows pneumonia in the left upper lobe. This persisted intermittently until December I$, 1960 
when a bronchogram was done because of "recurrent pneumonia." (D) The bronchogram on December LE, 
1960, shows a normal bronchial tree. 


The patient was followed conservativelv and did well aside from an occasional upper respiratory ob- 
struction which promptly subsided with an tibiotics. 











Cuest RorNTGENOLOGY. By Benjamin Felson, 
M.D., Professor and Director, Department 
of Radiology, University of Cincinnati Col- 
lege of Medicine and Medical Center; Con- 
sultant to Cincinnati and Dayton Veterans 
Administration Hospitals; National Con- 
sultant to the Medical Corps of the United 
States Air Force, Army, Navy and Veterans 
Administration, United States Public Health 
Service, Atmed. Forces Institute of Pathol- 
ogy, and Walter Reed General Hospital. 
Cloth. Pp. 274, with 518 illustrations. Price, 
$17.00. W. B. Saunders Company, West 
Washington Square, Philadelphia, Pa. 19105, 
1973. 


This text, as stated by the author, started out 
as a second addition to a previous work, 
“Fundamentals of Chest Roentgenology.” Al- 
though mostof the 10 chapters from the original 
book have been incorporated and changed, 
many completely new sections have been added. 
Particularly the author tries to familiarize the 
physician with basic and fundamental rules of 
chest roentgenology with specific applications. 
However, specific diseases are considered only 
when they relate to principles. Emphasis is also 
placed upon the detection of often obscure signs 
which might indicate the presence of abnormali- 
ties. In addition, the elusive differences between 
the normal and abnormal are stressed, recogniz- 
ing the wide variation of normal characteristics 
which can be found on the chest roentgenogram. 

The introductory chapter is devoted en- 
tirely to the roentgen work-up, emphasizing the 
art of detection of most lesions on the routine 
roentgenogram, followed by a description of 
those additional studies necessary to arrive at a 
correct diagnosis. A second, extremely well 
presented, chapter describes in detail the basic 
principles and roentgenographic signs leading 
to the exact localization of intrathoracic lesions. 
Subsequent chapters are devoted to the lobes 
and segments of the lung with normal and ab- 
normal variations. The examination of the 
hilar and pulmonary vessels and the intra- 
thoracic lymph nodes is also most adequately 
treated. The pulmonary air passages and the 
interstitial tissues of the lung are presented 
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separately. Here the analysis of differential 
diagnosis is excellent. The roentgen signs and 
the etiologic classification of diseases are de- 
tailed in extensive tables providing a ready 
reference for consideration of all possible 
etiologies. 

Chapters on the pleura and extrapleural 
space again provide useful information for im- 
mediate detection and classification of com- 
monly encountered lesions. The mediastinum, 
the diaphragm and thoracic wall are also pre- 
sented separately, and an outstanding chapter 
on intrathoracic calcifications may also be 
found in this text. The final chapter contains a 
review of over 30,000 normal chest roentgeno- 
grams with anatomic variations. 

The book is intended for easy succinct read- 
ing, cover to cover, and reflects the author's 
own interests and experience, stressing his own 
personal observations. The author's inimitable 
humor is sprinkled throughout the text making 
for most enjoyable reading. Superb and up to 
date illustrations and extensive references also 
add to the great value of this text. 

It is noted that the author recognizes that 
many will read certain sections of the text with 
a healthy skepticism; however, any provocative 
information can be tested by the reader's own 
experience, On the whole the book 1s exemplary 
and should make an excellent addition to the 
library of the radiologist, the chest physician, or 
indeed any physician who uses the chest roent- 
genogram as part of a diagnostic evaluation of 
the patient. 

E. NicHoLas SARGENT, M.D. 


THe Lune: Rapio.ocic-pATHOLOGIC CORRE- 
tations. By Robert Heitzman, M.D., Pro- 
fessor of Radiology and Director of The Di- 
vision of Diagnostic Radiology, State Uni- 
versity of New York Upstate Medical Center, 
Syracuse, N. Y. Cloth. Pp. 381, with 429 
illustrations. Price, $32.20. The C. V. Mosby 
Company, 3301 Washington Boulevard, St. 
Louis, Mo. 63103, 1973. 


& 


This beautiful book is the result of close co- 
operation between the radiologist and patholo- 
gist. It is based on the fundamental idea that 
roentgenograms can be interpreted reasonably 
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Fic. 5. (E) Lung scan in 1968 shows marked reduc- 
tion in the blood supply to the left lung. 


of respiration. It is suggested that the 
schema shown in Chart 1 explains the aera- 
tion disturbances in some patients. 

It is known that lung infection is the pri- 
mary cause of the pathologic anatomy and 
physiology as shown. The lung is required 
to continue its function of respiration and 
the aeration disturbances are the lung 
parenchyma's response to the requirement 
of respiration. during infection. Emphy- 
sema, pneumatocele, lobar emphysema, 
and atelectasis are the acute roentgen man- 
ifestations of the disturbed aeration. Âs- 
suming that the pathologic changes are not 
too far advanced they may spontaneously 
disappear after clearing of the pulmonary 
infection. 

If the infection becomes subacute and 
chronic, the changes may become irreversi- 
ble. Davies and Reid,® Henderson e aZ, ^? 
and Hislop and Reid? have shown that de- 
velopment of the lung continues for a varia- 
ble period of time after birth. Bronchi, 
arteries and alveoli continue to increase in 
number for.a variable postnatal period, and 
agents that affect the infant lung may inter- 
fere with the continued multiplication of 
these structures. Furthermore, a patho- 
logic process such as infection which in- 
duces necrosis and fibrosis will certainly re- 
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Fie. c, (F) Chest roentgenogram on March 24, 1971. 
The atelectatic and fibrotic inflammatory changes 
have changed little since August 5, 1965. 


sult in a permanent architectural altera- 
tion. : 

Acute bronchiolitis causes emphysema 
as an obstructive aeration disturbance sec- 
ondary to bronchospasm. Little is known 
about the agent that causes inflammatory 
atelectasis, but characteristically a combi- 
nation of atelectasis and emphysema are 
found in patients with pulmonary infection. 
The observations of this study indicate that 
conditions such as pneumatoceles and lobar 
emphysema are merely acute and revers- 
‘ble disturbances of aeration occurring in a 
lung attempting to perform respiration 
when the tissue is damaged by infection. If 
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only as they represent morphologic and func- 
tional changes which occur in the body. Thus, 
the material presented, which is a selection 
from a large collection of proved examples, dis- 
plays the gross and microscopic abnormal 
changes which lead to characteristic roentgen 
appearances in disease. 

Direct comparison between roentgenogram 
and specimen has been difficult in the past be- 
cause of the alterations which occur in the lung 
on deflation. The author has perfected a method 
of preserving the lung in its normal, inflated 
state. After such preparation, specimen roent- 
genograms can be taken of the whole lung or a 
thick section of the lung, injection studies can 
be made, and either thin macroscopic sections 
may be cut, or regular microscopic sections may 
be obtained. Since all these possibilities are 
available from a single lung, many of the 
numerous, large illustrations consist of direct 
comparison of a patient's roentgenogram, a 
roentgenogram of the excised, inflated lung in 
section, a gross photograph of a thick section, 
and a stained microscopic section. These show 
convincingly the relationship between the dis- 
ease process and its representation in the roent- 
genogram. 

The book 1s much more than an atlas. After a 
description of the method of preserving the 
specimens, there is a general discussion of the 
type of roentgen appearance produced by vari- 


ous pathologic processes. These patterns of 


disease—the nodular, alveolar, and interstitial 
patterns—are extensively discussed and illus- 
trated with side by side i» vivo and post mortem 
roentgenograms. 

The major portion of the book is divided into 
chapters devoted to special subjects such as in- 
farction, edema and hemorrhage, pneumonia, 


and chronic interstitial pneumonia. Each of 


these chapters 1s divided, in turn, into sections 
devoted to individual types of disease, and here 
there is included a detailed description of the 
clinical picture and patholgic alterations in spe- 
cific entities, such as fat embolism, drowning, 
sarcoid, pneumoconiosis, and lymphoma. The 
section on chronic interstitial pneumonia is par- 
ticularly valuable. The bibliographic material 
follows each discussion and is both current and 
full. 

An unusual number of diseases is covered; the 
illustrations are large, clear, and well explained; 
and the organization of the book is natural. The 
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book is directed specifically toward the radiolo- 
gist, but its foundation in pathologic anatomy 
makes it valuable to anyone who uses roent- 
genograms of the lungs. 


E. FREDERICK L ANG, M. D. 


BOOKS RECEIVED 


RaproLoGicaL Arias or Bone Tumours. Volume 
2. By The Netherlands Committee on Bone Tu- 
mours. Cloth. Pp. 331, with many illustrations. 
Price, Dutch Guilders 185.~. Mouton & Co., Pub- 
lishers, The Hague, The Netherlands, 1973. | 

THE Acute ABboMEN. Edited by Benjamin Felson, 
M.D., Professor of Radiology; Director, Depart- 
ment of Radiology, University of Cincinnati Col. 
lege of Medicine, Cincinnati, Ohio: Cloth. .Pp. 194, 
with many ilastrations. Price, $12.50. Seminars in | 
Roentgenology. Grune & Stratton, Inc., 111 Fifth 
Avenue, New York, N. Y. 10003, 1974. 

THE Lune anp Irs DISORDERS IN THE NEWBORN 
Inranr. Third edition. By Mary Ellen Avery, 
A.B., M.D., Professor and Chairman, Department 
of Pediatrics, Faculty of Medicine, McGill Uni- 
versity; Physician-in-Chief, Montreal Children’s 
Hospital; Formerly Physician-in-Charge, New- 
born Nurseries, Johns Hopkins Hospital, Balti- 
more, Md.; and Barry D. Fletcher, B.A., M.D., 
C.M., Assistant Professor, Department of Diag- 
nostic Radiology; Lecturer in Pediatrics, Faculty 
of Medicine, McGill University; Radiologist, 
Montreal Children’ s Hospital. Cloth. Pp. 351, 
with 128 illustrations. Price, $12.50. Volume I in 
the Series, Major Problems in Clinical Pediatrics. 
Consultant Editor, Alexander J. Schaffer. W. B. 
Saunders Company, West Washington Square, 
Philadelphia, Pa. 19105, 1974. 

THE Aortic ARCH AND Irs MALFORMATIONS: WITH 
EMPHASIS ON THE ANGIOGRAPHIC FEATURES. By 
Wade H. Shuford, M.D., Professor of Radiology, 
Emory University School of Medicine; Director, 
Division of Diagnostic Roentgenology, Grady 
Memorial Hospital, Atlanta, Ga.; and Robert G. 
Sybers, M.D., Ph.D., Professor of Radiology, 
Emory University School of Medicine; Director of 
Radiology Teaching Program for Interns and 
Medical Students, Emory University School of 
Medicine and Grady Memorial Hospital; Radiolo- 
gist, Department of Radiology, Grady Memorial 
Hospital, Atlanta, Ga. Medical Illustrations, 
Grover B. Hogan, B. S., M.S. Cloth. Pp. 264, with 
many illustrations. puce $19.75. Charles C 
Thomas, Publisher, 301-327 East Lawrence 
Avenue, Springfield, Ill. 62717, 1973. 

Tumors or tHE Marg GeNriTAL System. By F. K. 
Mostofi, M.D., Chief, Genitourinary Pathology 
Branch, Armed Forces Institute of Pathology, 
Washington, D. C.; and Edward B. Price, Jr., 
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lic. 6 A 3 month old white female presented with 


cough, fever, rhinorrhea and mild tachypnea. The 
child was otherwise well until the onset of the upper 
respiratory infection. 

(4) Chest roentgenogram shows the classical fea. 
tures of "congenital lobar emphysema" of the left 
upper lobe. The arrows point to the compressed left 
lower lobe. Surgery was advised but refused by the 
parents. The symptoms and the pulmonary infec- 
tion cleared in 3 days on antibiotics and the patient 
has done well since. (B) Same patient at the age of 
4 years. The lobar emphysema has completely 
cleared, but the left lung has become lucent because 
of reduced vascularity. Lung scan at this time 
showed marked diminution in the blood supplv to 
the left lung. She has continued to grow normally 
and remains asymptomatic. There have been only 2 


episodes of upper respiratory infection since the age of 3 months. (C) Pulmonary arteriogram shows that the 
blood flow to the left lung and size of the left pulmonary artery are greatly reduced. 


The findings in this patient at the age of 4 vears are 


those of radiolucent lung and/or pulmonary hypoplasia 


and progressed from a lesion called "congenital lobar emphysema.” 


permanent changes are produced by the in- 
fection, such as replacement of arteries, 
bronchi and alveoli by fibrous tissue, then 
the adjacent alveoli must overexpand and 
the situation of radiolucent lung, pul- 
monary hypoplasia, pseudoemph ysema,!? 
Swyer-James syndrome!? and Macleod’s 
syndrome!^? are produced. Cystic bron. 
chiectasis pathologically is caused by dam- 
age to bronchial and alveolar walls, the 
resultant fibrosis being unable to cope with 
the constant distention caused by respira- 
tion. The end result is gradual dilatation 


to the condition known as cystic bronchiec- 
tasis. 

These observations are important from 
the standpoint of treatment because ex. 
treme conservatism should be exercised in 
the management of patients with any type 
of aeration disturbance whether or not as- 
sociated with pulmonary infection at the 
time of medical detection. Lesions detected 
incidentally should be observed until a 
cause and effect relationship is shown be- 
tween them-- symptoms and physical find- 
ings. If lesions are detected in association 
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M.D., Genitourinary Pathology Branch, Armed 
Forces Institute of Pathology, Washington, D. C. 
Paper. Pp. 310, with many illustrations. Price, 
$8.00. Atlas of Tumor Pathology, Second Series, 
Fascicle 8. Published by the Armed Forces Insti- 
tute of Pathology, Washington, D. C., under the 
auspices of Universities Associated for Research 
and Education in Pathology, Inc., Bethesda, Md. 
For sale by the American Registry of Pathology, 
Armed Forces Institute of Pathology, Washing- 
ton, D. C. 20306, 1973. "n 

METHODS FOR THE ANALYSIS OF Human CHROMO- 
|. SOME ÁBERRATIONS. Edited by K. E. Buckton and 


© H. J. Evans, WHO International Reference 


Centre for Chromosome Aberrations; Evaluation 
in Populations; Medical Research Council, Clini- 
cal and Population Cytogenetics Unit, Western 
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General Hospital, Edinburgh, Scotland. Paper. 
Pp. 44, with some illustrations. Price, $3.60. 
World Health Organization, Distribution. and 
Sales Service, 1211 Geneva 27, Switzerland, or, 
United Nations Bookshop, New York, N. Y. 
10017, 1973. 


ANNUAL REPORT FOR THE YEAR 1972-1973, QUEENS- 


LAND Rapium Insrirure, Brisbane, Queensland, 
Australia. Paper. Pp. 20. S. G. Reid, Government 
Printer, Brisbane, Australia, 1973. 

Report, 1972-1973, INTERNATIONAL 
AGENCY ror Researcn on Cancer, Lyon, 
France. World Health Organization. Paper. Pp. 
133, with some illustrations. Price, Sw. fr. 6.-. Q 
Corporation, 49 Sheridan Avenue, Albany, N. Y. 
12210, 1973. 
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with pulmonary infection, no surgical pro- 
cedure should be considered until the 
pulmonary infection has been effectively 
treated and the ultimate course of the aera- 
tion disturbance sequentially followed over 
a period of 1 to 2 years. 


SUMMARY 


Most aeration disturbances are not 
congenital. 

2. Aeration disturbances are frequentlv 
associated with pulmonary infection. 

3. Aeration disturbances are not usually 
the causes of pulmonary infection. 

4. Aeration disturbances develop during 
the course or as the sequelae of pulmonary 
infection. 

5. Aeration disturbances 
ously disappear. 

6. Treatment of aeration disturbances 
must be conservative and surgical treat- 
ment should not be considered until a clini- 
cal cause and effect relationship between 
the aeration disturbances, the symptoms 
and the supposed benefits of surgical treat- 
ment are fulfilled. 


may spontane- 


Department of Radiology 
Mobile General Hospital 
2451 Fillingim Street 
Mobile, Alabama 36617 
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MEETINGS OF RADIOLOGICAL SOCIETIES* 


UNITED STATES OF AMERICA 


AMERICAN RoentGen Ray Society 
Secretary, Dr. Ted F. Leigh, Emory University Clinic, 
Atlanta, Ga. 30322. Annual Meeting: Hilton Hotel, San 
Francisco, Calif., September 24-27, 1974. 

AMERICAN Rapium Society 
Secretary, Dr. Felix N. Rutledge, M. D. Anderson Hos- 
pital and Tumor Institute, Houston, Texas 77025. An- 
nual Meeting: Surfer Hotel, Maui, Hawaii, April 21-25, 
1974. 

RADIOLOGICAL SOCIETY or NORTH AMERICA 
Secretary, Dr. Hillier L. Baker, Jr., Mayo Clinic, Roches- 
ter, Minn. ssgot. Annual Meeting: Palmer House, Chi. 
cago, H., Dec. 1-6, 1974. 

AMERICAN COLLEGE or RADIOLOGY 
Executive Director, William C. Stronach, 20 N. Wacker 
Drive, Chicago, lll. 60606. Annual meeting: Roosevelt 
Hotel, New Orleans, La., April 1-5, 1974. 

SEecrioN on RADIOLOGY, AMERICAN MEDICAL ÁSSOCIATION 
Secretary, Dr. Antolin Raventos, Davis, Calif. Annual 
Meeting: Chicago, H., June 15-19, 1974. 

AMERICAN Boarn or RADIOLOGY 
Secretary, Dr. C. Allen Good. Correspondence should be 
directed to Kahler East, Rochester, Minn. $5901. 

Oral examinations will be held in the following cities 
during the next year. New York, N. Y., June 16-22, 1974, 
New York Hilton Hotel; and Los Angeles, Calif., Dec. 
9-13, 1974, International Hotel. 

Written examinations are scheduled in 13 large cen- 
ters June 22, 1974. 

Applications must be received in the Board Office 
before Sept. 30 of the year preceding the one in which the 
candidate wishes to be examined. 

Deadline for filing applications for any examination in 
1974 was September 30, 1973. 

AMERICAN Boarn or NucLear Mepicine, Inc. A Conjoint 
Board of the American Boards of Internal Medicine, 
Pathology and Radiology and sponsored bv the Society 
of Nuclear Medicine. 

The third examination is scheduled for Saturdav, 
Sept. 21, 1974. Application forms and further informa- 
tion are available from the American Board of Nuclear 
Medicine, 30; E. 4:th St., New York, N. Y. 10017. The 
deadline for receipt of completed applications is June 1, 
1974. 

AMERICAN Association or Puysicists IN MEDICINE 
Secretary, Kenneth D. Williams, M.S., Dept. Radiol., 
Washington Hospital Center, rro Irving St, N.W., 
Washington, D. C. 20010. Annual Meeting. 

AMERICAN Society OF THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Robert W. Edland, 1836 South Ave., La 
Crosse, Wisc., 54601. Annual Meeting: Sonesta Beach 
Hotel, Key Biscayne, Fla., Oct. 3o-Nov. 4, 1974. 

AMERICAN Institute OF ULTRASOUND IN MEDICINE 
Secretary, John M. Reid, Ph.D., 556 18th Ave., Seattle, 
Wash, 98122. Annual Meeting. 

AMERICAN SOCIETY OF NEURORADIOLOGY 
Secretary, Dr. David O. Davis, Department of Radiology, 
got Twenty-third St, N.W., Washington, D. C. 20037. 
Annual Meeting. 


FOURTEENTH INTERNATIONAL Concress or RADIOLOGY 
Rio de Janeiro, Brazil in 1977. Poo 

INTERNATIONAL Socigry or RADIOLOGY © 
Hon. Secretary- Treasurer, Prof. Eric Samuel, Radiologist- 
in-Charge, The Royal Infirmary, Edenburgh EH 3 9Y-W, 
Scotland. EE 

ELEVENTH [nrer-American Concress or RADIOLOGY - 
Counselor for the United States, Dr. Juan A. del Regato, 
Penrose Cancer. Hospital, 2215 North Cascade Ave., 
Colorado Springs, Colo. 80907. | 
Secretary of Congress, Dr. Alberto Mejia, Apartado Aereo 
53737, Bogotá 2, Colombia. Meeting: Feb. 16-21, 1975. 

INTER-AMERICAN CoLLEGE or RADIOLOGY PERT- 
President, Dr. Miguel Dao y Dao, Apartado Postal 
14213, Candelaria, Caracas, Venezuela, S.A. 

Secretary of Congress: Dr. Alberto Mejia, Apartado 
Aereo «3737, Bogotá 2, Colombia, S.A. Meeting: Bogota, 
Colombia, Feb. 16-21, 1975. 

Tuirp CONGRESS OF THE EUROPEAN ASSOCIATION OF 
RabioLoGY 
Meeting in June, 1975 in Edinburgh, Scotland. 

SECOND ÅSIAN AND Oceanian Concress or RADIOLOGY 
Honorary Secretary, Dr. J. J. Martin, Box 80< F., G.P.O., 
Melbourne, 3001, Australia. 

Meeting in 1975. 

ALABAMA CHAPTER or ACR 
Secretary-Treasurer, Dr. Lowry R. Young, Jr. 90: 
Madison St., Huntsville, Ala. 3:801. Meets time and 
place of Alabama State Medical Association. | 

ALAsKA RabtioLocicAL Socigrv, Cuaprer ACR 
Secretary- Treasurer, Dr. Maurice J. Coyle, 3200 Provi- 
dence Ave., Anchorage, Alaska 99:04. | 

AMERICAN THERMOGRAPHIC SOCIETY 
Secretary- Treasurer, Dr. Marc. S. Lapayowker, Depart- 
ment of Radiology, Temple Univ. Hosp., 3401 N. St., 
Philadelphia, Pa. 19140. Annual Meeting: Chicago, HL, 
June 22-23, 1974. 

Arizona RaptioLocicaL Society, CHAPTER or ACR 
Secretary, Dr. Robert J. Johnson, 1603 N. Tucson Blvd., 
Tucson 85716. Two regular. meetings a year. Annual 
meeting at time and place of State Medical Association 
and interim meeting six months later. 

Ark-La-tex RADIOLOGICAL SOCIETY 
Secretary, Dr. Erich K. Lang, Confederate Memorial 
Medical Center, LSU School of Medicine, Shreveport, 
La. 71101. 

ARKANSAS CHAPTER OF ACK © 
Secretary-Treasurer, Dr. David H. Newbern, 4301 W. 
Markham, Little Rock, Ark. 72205. Meets twice. annu- 
ally, the Spring Meeting being in conjunction with and . 
at the place of the State Medical Association. 

Association or University RADIOLOGISTS 
Secretary- Treasurer, Dr. Richard H. Greenspan, Dept. of 
Radiol., Yale University School of Medicine, 333 Cedar 
St., New Haven, Conn. o6:10. Twenty-second Annual 
Meeting, New York, N. Y., May 8-10, 1974. Dr. Norman 
E., Chase is in charge of arrangements, New York Medi- 
cal Center, New York, N. Y. 10016. 

ATLANTA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Marshall Cantanzaro, Dept. of 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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PREDICTABILITY OF PNEUMOTHORAX IN HYALINE 
Loc MEMBRANE DISEASE* 


.. “By ROBERT E. CAMPBELL, M.D., and RICHARD R. HOFFMAN, Jr., M.D. 


PHILADELPHIA, PENNSYLVANIA 


NEUMOTHORAX is a common, early, 

and potentially serious complication of 
hyaline membrane disease (HMD) in the 
newborn. 
Since certain newborns with HMD ap- 
pear to possess a high probability of devel- 
oping a pneümothorax, the purpose of this 
paper is to discuss those roentgenographic 
and clinical features of HMD which may 
precede a pneumothorax. Hopefully, roent- 
genologists aware of this information will 
be able to critically predict which new- 
borns with HMD are at risk to develop a 
pneumothorax. 


MATERIAL 


From January 1, 1968 to June 30, 1972. 
88 newborns with respiratory distress had 
the clinical diagnosis of HMD verified by 
portable unit roentgenograms obtained in 
the Intensive Care Nursery at the Pennsyl. 
vania Hospital. The medical records of 
these cases were reviewed. During this 
same 45 year period, newborns with clinical 
HMD, but not confirmed roentgenograph- 
ically, were not included in this study. 


ROENTGENOGRAPHIC FINDINGS 


Of the 88 newborns in this series, 34 per 
cent developed a pneumothorax (31/88). 
Actually a total of 39 pneumothoraces were 
observed, since 8 newborns developed bi- 
lateral pneumothoraces. Sixty-two per cent 
of all pneumothoraces were under tension 
(24/39). A pneumothorax appeared twice 
as often on the right (26/39) as on the left 
(13/39). Similarly, the tension variety was 
more common on the right (15/24) than on 
the left (9/24). 

In 74 per cent of the newborns with 
pneumothorax (23/31), intrapulmonary in- 
terstitial emphysema (IIE) was noted in 


the ipsilateral lung accompanying a pneu- 
mothorax; but more importantly, IIE was 
roentgenographically demonstrated pre- 
ceding the onset of a pneumothorax in ap- 
proximately 5o per cent of the cases (15/31). 

The roentgenographic features of both 
pneumothorax and IIE in the newborn 
have recently been well described in the 
radiologic literature*?? and do not require 
repetition in this paper. Figure 1 illustrates 
both entities. 


CLINICAL FINDINGS 


Of the 31 newborns with pneumothorax, 
65 per cent (20/31) weighed between 
1,500-2,300 grams at birth. Maturity of 
the lungs may play a role in the develop- 
ment of the type of pneumothorax, since a 
tension pneumothorax developed more 
often in neonates with birth weights less 
than 2,000 grams (12/19), whereas a non- 
tension pneumothorax usually occurred in 
neonates weighing more than 2,000 grams 
(8/12). Pneumothorax was more common 
in males (19/31). The earliest recorded 
pneumothorax occurred at 6 hours of age 
and the latest at 137 hours of age. The ma- 
jority of all pneumothoraces occurred, 
however, between 20 and 40 hours of age. 

The mortality rate following pneumo- 
thorax was 45 per cent (14/31). The mor- 
tality of newborns with tension pneu- 
mothorax was much higher (11/19) than 
for nontension pneumothorax (3/12). 


DISCUSSION 


In this series of 88 newborns with roent- 
genographically proved HMD, 34 per cent 
developed a pneumothorax in the early 
newborn period (31/88). This incidence of 
pneumothorax in HMD is much greater 
than in the general newborn population. In 


* From the Department of Radiology, and Benjamin Franklin Clinic, Pennsylvania Hospital, Philadelphia, Pennsylvania. 
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Radiol., Northside Hosp., Atlanta, Ga. 30342. Meets on 
four Thursday evenings during the academic vear at a 
time announced in early September of each year, at the 
Academy of Medicine, Atlanta, Ga., at 8:00 p.m. 

Bavarian-American Raptiorocic Society 
Secretary, Charles J. Masters, Maj. MC, Department of 
the Air Force, United States Air Force Hospital, Wies- 
baden (USAFE) APO New YORK 09220. 

Brockiey RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Joseph H. Rosen, West Park 
Hospital, 3905 Ford Rd., Philadelphia, Pa. 19131. 

BüvEGRAss RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Eugene Slusher, Lexington 
Clinic, 1221 S. Broadway, Lexington, Ky. 40:04. The 
Society meets once each month during the school year. 

Bronx RaproLocicat Society, New York State, CHAP- 
TER ACR 
Secretary-Treasurer, Dr. Leon J. Corbin, 1369 Rosendale 
Ave., Bronx, N. Y. 10472. Meets 4 times a year. 

Brookiyn RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. Giacomo Pantaleo, 96-13 Forest 
Ave., Brooklyn, N. Y. 11227. Meets first Thursday of 
each month, October through June. 

. Burrato RapiorocicAr Society 
Secretary, Dr. Albert A. Franco, 45; Alexander St., Lock. 
port, N. Y. 14094. Meets second Monday evening each 
month, October to May inclusive, at University Club. 

CALIFORNIA RADIATION THERAPY ASSOCIATION 
Secretary-Treasurer, Dr. James R. Eltringham, Stanford 
Medical Center, Stanford, Calif. 94304. Meets semian- 
nually in San Francisco and Los Angeles. 

CALIFORNIA RADIOLOGICAL SOCIETY, CALIFORNIA CHAPTER 
or ACR 
Secretary-Treasurer, Dr. John L., Gwinn, 46:0 Sunset 
Blvd., Los Angeles, Calif. 90027. 

CaTAWBA VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Walter Joe Jacumin, P.O. Box 265, 
Rutherford College, N. C. 28671. Meets the last Thurs- 
day of every month, Holiday Inn, Morganton, N, C. at 
7130 P.M. 

CENTRAL New York RapioLocicAtL Sociery 
Secretary-Treasurer, Dr. John Sanborn, Radiology De- 
partment, Crouse-Irving Memorial Hosp., Irving Ave., 
Syracuse, N, Y. 13210. Meets first Monday each month 
October through May. 

CENTRAL Onto RapiotocicAL Society 
Secretary-Treasurer, Dr. Tearle L. Mever, 309 E. State 
St., Columbus, Ohio 4321«. Meets second Thursday in 
October, November, January, and March 1;, and May 19 
at Fort Hayes Hotel, Columbus, Ohio. 

CENTRAL Texas RApioLocv Sociery 
Secretary-Treasurer, Dr. William H. Roush, Radiology 
Service, Veterans Administration Hosp., Temple, Tex. 
76:01. Meets the fourth Monday of each month at 

. Ponderosa Hotel, Temple, Tex. at 7:00 PM. 

> Curcaco RapioLogicaL Socrery, Division OF THE 
Iturnots Raprotocicat Society, CHAPTER or ACR 
Secretary- Treasurer, Dr. Raymond L. Del Fava, 3:« 
Ridge Ave., Evanston, HL 60202. Meets third Thursday 
of each month, October to April, except December, at the 
Bismark Hotel, Chicago, Ill. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Alvin Segel, 3395 Scranton Rd., 
Cleveland, Ohio 44109. Meetings at 7:00 P.M. on fourth 
Monday of October, November, January, February, 
March and fifth Monday of April. 

CoLorapo RapbtoroaicAL Society, CHAPTER or ACR 
Secretary, Dr. Jerome D. Sutherland, 370s E. Colfax 
Ave., Denver, Colo. 80206. Meets third Friday of each 
month at Denver Athletic Club from September through 
May. 

Connecticut VaLLeY Rapro.ocic Society 
Secretary, Dr. Gerald N. LaPierre, 7:9. Chestnut St., 
Springfield, Mass. or1o7. Meets in April and October. 


APRIL, 1974 


Darras-Fonr WongrH RaproLocicat Society 
Secretary-Treasurer, Dr, Richard 'C. Gasser, 1sso W. 
Rosedale, Rm. 100, Ft. Worth, Tex. 76104. Meets the 
3rd Monday of every month at 6:30 P.M., at the Cibola 
Inn, Arlington, Tex. 

Devaware CHAPTER or ACR 
Secretary, Dr. Seymour R. Kaplan, Kent Gen. Hosp., 
Dover, Del. 19901. 

East Bay RabioLocicat Society 
Secretary-Treasurer, Dr. George N, Weston, 1:15 
Ygnacio Valley Rd., Walnut Creek, Calif. 94598. Meets 
first Thursday each month, Oct. through May, at Uni. 
versity Club, Oakland, Calif, 

East Tennessee Rapio.ocicaL Society 
Secretary-Treasurer, Dr. George H. Wood, 205 Medical 
Arts Bldg., Knoxville, Tenn. 37902. Meets in January 
and September. 

FronipA Rapro.ocicat Society, CHAPTER or ACR 
Secretary, Dr. Paul A. Mori, 800 Miami Rd., Jacksonville, 
Fla. 32207. Meets twice annually, in the spring with the 
annual State Society Meeting and in the fall. 

Froripa West Coast RaptotocicAr Society 
Secretary-Treasurer, Dr. James P. Ahearn, sor E. Buffalo 
Ave., Tampa, Fla. 33603. Meets on 4th Thursday of the 
months January, March, May, October, and November, 

Georcia Raprococican Society, CHaprer or ACR 
Secretary, Dr. E. P. Rasmussen, Piedmont Prof. Bldg., 3; 
Collier Rd., N.W., Atlanta, Ga. 30309. | 

GREATER Cincinnati Rapiotocican SoctETY 
Secretary-Treasurer, Dr. Owen L. Brown, 2421 Auburn 
Ave., Cincinnati, Ohio 4:219. 

GREATER Kansas Crrv RaptoLocicatn Sociery 
President-Secretary, Dr. Menzie H. Brown, 1«: S. 18th 
St., Kansas City, Kans. 66102. 

GREATER LovisviLLe RAproLoaican Sociery 
Secretary- Treasurer, Dr. L. D. LeNeave, 31; E. Broad- 
wav, Louisville, Kv. 40202. Meets monthly. 

GREATER Miami RApDi0LOGICAL Socrery 
Secretary- Treasurer, Dr. Richard E. Litt, 612¢ S.W. 31st 
St., Miami, Fla. 33155. Meets monthly, third Wednesday 
at 8:00 P.M. at various member hospitals, Miami, Fla. 

Greater Sr. Louis Society or Rapiorocisrs 
Secretary-Treasurer, John J. Lang, «07 Fairways Circle, 
St. Louis, Mo. 65141. 

Hawai RapiorocicAr Society, Cuaprer or ACR 
Secretary-Treasurer, Dr. Robert L. May, Straub Clinic 
and Hosp., Honolulu, Hawaii 96813. Meets third Mon. 
day of each month at 7:30 PM. 

Hearty Puvsics Socigrv 
Secretary, Russell F. Cowing, P.O. Box 1:6, E. Wey. 
mouth, Mass. o2189. Annual Meeting: Houston, Texas, 
July 7-11, 1974. 

Houston RapiorocicAt Sociery 
Secretary, Dr. Neill B. Longley, 6436 Fannin, Suite 601, 
Houston, Tex. 7702s. Meets fourth Monday of each 
month, except June, July, August and December, at 6:00 
P.M., at 103 Jesse H. Jones Library Building, Texas 
Medical Center, Houston, Tex. 77025. 

Ipano State RapioLocicar Socigry, Cuaprer or ACR 
Secretary-Treasurer, Dr. John H. Truksa, 160¢ Park Ave., 
Nampa, Id. 83651. Meets in the spring and fall. 

Intinors Rapronocicat Soctery, Ine., CHaprer or ACR 
Secretary, Dr. B. Jay Hill, Mercy Hospital, Stevenson 
at King Drive, Chicago, Ill. 60616. Meets in the spring 
and fall. 

Inpiana Roentcen Sociery, Inc., CuAPrER or ACR 
Secretary, Dr. John R. Dehner, Reid Memorial Hosp., 
Richmond, Ind. 47374. 

lowa RaptioLoaicar Society, CuarrER or ACR 
Secretary-Treasurer, Dr. John Huston, Jr., 1948 First 
Ave., N.E., Cedar Rapids, lowa 62402. Luncheon and 
business meeting during annual session of Iowa State 
Medical Society. The scientific section is held in the 
autumn. 
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2 very large series, Rudhe and Ozonoff,’ 
and Lubchenco! reported an incidence of 
pneumothorax of 0.2 per cent in a general 
newborn series and 2 per cent in a prema- 
ture series, respectively. 

The pathogenesis of pneumothorax in 
HMD is the direct result of the develop- 
ment and progression of IIE. As shown by 
Macklin? in experimental animals, air can 
rupture through overdistended terminal 
bronchioles and alveoli, collect in the pul- 
monary interstitium, track along the peri- 
vascular spaces toward the hilum, and ulti- 
mately rupture into the mediastinum and 
intrapleural spaces. 

ILE was identified in the majority of the 
cases of pneumothorax (23/31), either be- 
fore the onset of the pneumothorax or con- 
comitantly with the observation of the 
pneumothorax. In several cases of com- 
plete collapse of a lung with pneumothorax, 
ILE was not identified until re-expansion of 
the lung, but nevertheless, the HE un- 
doubtedly preceded the pneumothorax. 
With the roentgenographic appearance of 
IIE, the radiologist should predict the pos- 
sibility of a pneumothorax, usually within 
the next 24 hours (Fig. 2, Æ and B). The 
shortest interval between the roentgeno- 
graphic discovery of IIE and subsequent 


D - 





Fic. 1. Intrapulmonary interstitial emphysema 
(IIE) and pneumothorax. This 1,530 gram male, 
at age 20 hours, has bilateral HE, more extensive 
in the right lung, and a right tension. pneumo- 
thorax with contralateral shift of the mediastinal 
structures to the left. Note also the pneumo- 
mediastinum creating a “halo” of air about the 
heart. 


development of a pneumothorax was 2 
hours and the longest interval was 72 hours. 

In most instances, a change in a new- 
horn's clinical condition with deterioration 
heralds the development of HE and con- 
tinued deterioration with intermittent 





Fic. 2. HE preceding pneumothorax. A 1,440 gram male. 
(A) Age 11 hours. HE identified in both lungs, more marked on the right. The possibility of a subsequent 
pneumothorax was reported at this time. (B) Twenty-one hours later, a right tension pneumothorax 


developed. 
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Kansas RaptoLoaicAL Soctery, CHAPTER or ACR 
Secretary-Treasurer, Dr. Ralph H. Baehr, 310 Medical 
Arts Bldg., Topeka, Kan. 66604. Meets in spring with 
State Medical Society and in winter on call, 

Kentecky CuaPrER or ACR 
Secretary-Treasurer, Dr. Bernard Sams, St. Toseph In- 
firmary, 735 Eastern Parkway, Louisville, Ky. 40217. 
Meets in April and September. 

Kinos Country RaproLocicar Society 
Secretary, Dr. Sidney Hendler, 1880 Ocean Ave., Brook- 
lyn 30, N. Y. Meets Kings County Med. Soc. Bldg. 
monthly on fourth Thursday, October to May, 8:4¢ p.m. 

KNOXVILLE RaApioLoaica. Society 
Secretary, Dr. Clifford L. Walton, Blount Professional 
Bidg., Knoxville 20, Tenn. Meetings are held the third 
Monday of every other month at the University of 
Tennessee Memorial Research Center and Hospital. 

Lone Isuaup RaptoLocicat Society 
Secretary, Dr. Jerome Zwanger, 1200 Stewart Ave., 
Garden City, N. Y. 11533. Meets monthly. 

Los ANGELES RADIOLOGICAL Society 
Secretary, Dr. Calvin Williams, Valley Presbyterian 
Hosp., 1s107 Vanowen St, Van Nuys, Calif. g140:. 
Meets second Wednesday of month in September, No- 
vember, January, April and June at Los Angeles County 
Medical Association Building, Los Angeles, Calif. Mid- 
winter Radiological Conference. 

Louisiana RapioLocicar Society, Cuaprer or ACR 
Secretary- Treasurer, Dr. Roger H. Tutton, 1514 Jeffer- 
son Hwy., New Orleans, La. 70121. 

LovtisiaNA-TEgxas Gurr Coast RaptoLocicar Society 
Secretary-Treasurer, Dr. Edward A. Sheldon, 109 Doctors 
Bldg., Beaumont, Tex. 77701. 

Marne Raprotocicar Socigrv, CuaPrER or ACR 
Secretary- Treasurer, Dr. Richard W. Taylor, Radiology 
Department, St. Mary's General Hospital, Lewiston, 
ns 04240. Meets in June, September, December and 

pril. 

ManvLAND Raprorocicar Society, Cuaprer or ACR 
Secretary, Dr. David S. O'Brien, Anne Arundel Hosp., 
Annapolis, Md. 21401. 

MassAcHUsETTS RAptoLocicAL Society, CHAPTER or ACR 
Secretary, Dr. Eli A. Etscovitz, ro Stonewood Dr., 
Newton Centre, Mass. 02149. 

MzMPuris Roentcen SOCIETY 
Secretary-Treasurer, Dr. Jerry C. Phillips, The Uni. 
versity of Tennessee College of Medicine, Department of 
Radiology, Walter C. Chandler Bldg., 86< Jefferson Ave., 
Memphis, Tenn. 38103. Meets first Monday Oct. through 
May at the University Club. 

Miami VALLEY Rapronocicar Society 
Secretary, Dr. Bert Must, L.B.M. Bldg., Dayton, Ohio. 
Meets third Thursday of fall, winter and spring months 
at 7:30 P.M. at Miami Valley Hospital, Dayton, Ohio. 

Micuican Rapiorocicar Society, CHAPTER or ACR 
Secretary- Treasurer, Dr. George A. Kling, Harper Hos. 
pital, 382: Brush Sr, Detroit, Mich. 48201. Meets 
monthly, first Thursday, October through May, at 
David Whitney House, 1010 Antietam, at 6:30 P.M. 

MICHIGAN Society or THERAPEUTIC RapIoLocisTs 
Secretary-Treasurer, Dr. Delmar Mahrt, William Beau- 
mont Hosp., Detroit, Mich. 48072. Meets bi-monthly 
during the academic year. 

Mip-Hupson RapioLocicAL Society 
Secretary-Treasurer, Dr. Herbert S. Berlin, Hopewell 
Junction, N. Y. Meets 7:00 p.m., first Wednesday of each 
month, September to May, 

MirwavkEE RogNTGEN Ray SocigrY 
Secretary-Treasurer, Dr. Thomas C. Lipscomb, 1004 
North Tenth St., Milwaukee, Wis. 63233. Meets monthly 
on fourth Monday, October through May, at University 
Club. 

MisNEsorA Rapio.ocicat Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Harlan W. Hawkinson, 6 Buf- 


Society Proceedings 


933 


falo Rd., St. Paul, Minn. ::110. Meets twice annually, 
fall and winter. j 

Mississippr State RapioLoGicaL Sociery, CHAPTER OF 
ACR MU og | 
Secretary- Treasurer, Dr. Edward L. Gieger, o69. Lake- 
land Dr., Tackson, Miss. 39216. Meets third Thursday, 
excluding summer months, at the Primos Northgate 
Rest., Jackson at 6:30 P.M. 

Missourt RaproLocica. Society, CHaprer or ACR 
Secretary- Treasurer, Dr. Ronald G. Evens, Mallinckrodt 
Institute of Radiology, sto S. Kingshighway, St. Louis, 
Mo. 61110. zu 

Mowrana RapioLocicAL Socrery, CHAPTER or ACR. 
Secretary, Dr. Dexter W. Johnson, Columbus Hosp., 
Great Falls, Mont. £9401. 

NEBRASKA CHAPTER or ACR BP 
Secretary Treasurer, Dr. Howard L. Copas, 827 South 
131st St., Omaha, Neb. 681:4. Meets third Wednesday 
of each month at 6 p.m. in Omaha or Lincoln. 

Nevaba RapioLocicAL Sociery, CHAPTER oF ACR 
Secretary, Dr. Charles F. Veverka, Carson Tahoe Hosp., 
Carson City, Nev. 89701. 2.5 

New ENctAND Roentgen Ray Society ; 
Secretary, Dr. N. Thorne Griscom, Children's Hosp; 
300 Longwood Ave., Boston, Mass. o2119. Meets the 
third Friday of each month, October through April, 
excluding December, at The Longwood Towers, 20 
Chapel Street, Brookline, Mass., at 3:00 p.m. Annual 
Meeting: May 10, 1974. 

New ENcLAND Society ror RapiaTioN ONcoLoGY 
Secretary, Dr. C. C. Wang, Mass. Gen. Hosp., Boston, 
Mass. O2114. 

New Hawrsuigg RogNTGEN Ray Society, CHAPTER OF 
ACR 
Secretary-Treasurer, Dr. Edward P. Kane, Claremont 
Gen. Hosp., Claremont, N. H. 03743. Meets four to six 
times yearly. 

New Mexico Society or Rapto.oaists, CHAPTER or ACR 
Secretary, Dr. Carole R Simmons, Dept. of Radiol., Pres- 
byterian Hospital Center, Albuquerque, N. M. 87106. 
Four meetings annually, three held in Albuquerque, 
N. M., and one held at time and place of New Mexico 
State Medical Society annual meeting. 

New OnLEANs Raptiorocicat Soctgry, Inc. 

Secretary- Treasurer, Dr. Jimmy L. Mains, P.O. Box 446, 
Gretna, La. 70053. Meets bimonthly at local restaurants 
selected by the President. Spring Conference, New Or. 
leans, La., Apr. 25-27, 1974. 

New York Roentcen SOCIETY | 
Secretary-Treasurer, Dr. Howard R. Gould, 153 West 
rith Street, New York, N. Y. roorr. Meets monthly on 
the 3rd Monday at the New York Academy of Medicine 
at 4:30 p.m. Annual Spring Conference, Waldorf-Astoria 
Hotel, New York, N. Y., Apr. 25-27, 1974. Further in- 
formation may be obtained from Dr. Albert A. Dunn; 
Roosevelt Hosp., New York, N. Y. 10019. | 

New Yon& State CHAPTER or ACR 
Secretary-Treasurer, Dr. John J. Magovern, 74 N. Village 
Ave., Rockville Centre, N. Y. 11270. 

NortH CanoLINA CHAPTER or ACR 
Secretary-Treasurer, Dr. Ernest B. Spangler, Wesley Long 
Hosp., Greensboro, N. C. 27402. Meets twice a year. The 
Spring Meeting is held at the time of the meeting of the 
North Carolina Medical Society. The Fall Meeting is held 
in November at the Mid Pines Club, Southern Pines, 
N.C, : 

NortH Dakota Rapiotocicat Society, CHAPTER or ACR 
Secretary, Dr. Marshall Landa, 1702 S. University Dr., 
Fargo, N. D. 58102. Meets at time of State Medical As- 
sociation meeting. Other meetings arranged on call of 
the President. ZA | 

NonTH FronipA RADIOLOGICAL SOCIETY 
Secretary, Dr. David F. Bew, University Hospital of 


Fic. 3. Early "pseudo-clearing" in HMD. A 
1,800 gram male. 

(4) Age 4 hours. (B) Age 22 hours. Bilat- 
eral, diffuse IIE imparts appearance of 
“pseudo-clearing” of the lungs. (C) Six hours 
later, a right tension pneumothorax devel. 
oped. 


EI 


spells of apnea heralds the onset of a 
pneumothorax. 

Six newborns demonstrated apparent 
early roentgenographic clearing of the 
HMD pattern within the first 48 hours of 
life despite obvious clinical deterioration, 
The early apparent roentgenographic im- 
provement is actually evidence of diffuse, 
bilateral ITE of the round, Cystic type. The 
diffuse HE replaces the fine reticulo-granu- 
lar pattern as the prominent feature in 
HMD and imparts an apparent clearing of 
the lungs which become voluminous with 
interstitial air. This roentgenographic ap- 
pearance is false or “pseudo-clearing” and 
represents actual roentgenographic de- 
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terioration. Within 12 hours after “pseudo- 
clearing" was observed, 4 of these neon- 
ates developed a tension pneumothorax and 
all subsequently died. The large amount of 
IIE may act as a splint to prevent collapse 
of the lung and a pneumothorax under ten- 
sion can ensue (Fig. 3, 4-C). Although i 
neonate with "pseudo-clearing" survived 
following a nontension pneumothorax and 
another did not have a roentgenographi- 
cally proved pneumothorax, but neverthe- 
less died at age 76 hours, most cases of 
HMD do not demonstrate roentgeno- 
graphic improvement until 4-6 days of age. 
Therefore, early "pseudo-clearing" should 
be a warning signal of impending pneumo- 








Jacksonville, 6:5 W. Eighth Street, P.O. Box 27:1, 
Jacksonville, Fla. 32203. Meets quarterly in. March, 
June, September and December. 

NORTHEASTERN OKLAHOMA RADIGLOGICAL SOCIETY 
Nite Treasurer; Dr. Theodore J. Brickner, Jr., 1919 

S. Gary Place, Tulsa, Okla. 74110. 

NORTHEASTERN New Yonk Rapiorocican Sociery 
Secretary, Dr. Robert C. Friedman, 325 Presidential Way, 
Guilderland, N, Y. 1208s. Meets in Albany area on third 
Wednesday ‘of October, November, March, April, and 
May. 

NORTHERN CALIFORNIA: fcu THERAPY ASSOCIATION 
Secretary-Treasurer, Dr. James R. Eltringham, Stanford 
Medical Center, Stanford, Calif. 94304. Meets quarterly. 

NORTHERN CALIFORNIA RADIOLOGICAL SOCIETY 
Secretary; Dr. Mark D. Reiss, 2100 Rockwood Dr., 
Sacramento, Calif. 95825 Meets on the fourth Monday 
of Sept., Nov. , Jan, March and May at the Mansion 
Inn, Sacramento, Calif, 

NORTHWESTERN New Ye ORK x RADIOLOGICAL SOCIETY 
Secretary, Dr. Barbara E. Chick, Glens Falls Hospital, 
Glens Falls, N. Y. 12801. 

NORTHWESTERN Onto RADIOLOGICAL SOCIETY 
Secretary, Dr. Dong Ki Cho, 2730 Navarre Ave., Oregon 
(Toledo), Ohio 15 Meets 3rd Wednesday from Sep- 
tember to May. 

Onro SrarE RaApioLocica, Socrery, CHAPTER or ACR 
Secretary, Dr. Tearle L. Meyer, 309 E. State St., Colum. 
bus, Ohio 43215. 

OKLAHOMA STATE RADIOLOGICAL Society, CHAPTER OF 
ACR 
Secretary, Dr. George H. Ladd, 4616 Denison, Muskogee, 
Okla. 74401. Meets in January, May and October. 

Orance County RADIOLOGICAL SOCIETY 
Secretary, Dr. Marvin A, Rawitch, 600 E. Washington, 
Santa Ana, Calif. 92701. Meets on fourth Tuesdav of the 
month, excluding June, July, August, and December, at 
Orange County Medical Association Bldg., Orange, Calif. 

Orecon SrATE RADIOLOGICAL Sociery, CHAPTER or ACR 
Seeretary-Treasurer, Dr. Robert E. Craven, P.O. Box 
12442, Portland, Ore. 97212. Meets on second Wednesday 
of month, October through April, at the University Club, 
Portland, Ore. 

OnLEANs PanisH RADIOLOGICAL SOCIETY 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans, La. 70113. Meets second Tuesday of each 
month. 

Paciric NorrHwest RapioLoGicaL SOCIETY 
Secretary-Treasurer, Dr. Betty J. Wood, Dept. of Radiol., 
Vancouver General Hosp., Vancouver 9, B. C., Canada. 
Annual Meeting: Washington Plaza Hotel, Seattle, 
Wash., Mav 10-12, 1974. 

PENNsvLvaNiA RapioLoGicaL Society, CHAPTER or ACR 
Secretary, Dr. Robert B. Funch, Germantown Hosp., 
Philadelphia, Pa. 19144. 

PuiLADELPHIA RogNTGEN Ray Socigry 
Secretary, Dr. Howard M, Pollack, Department of Radi- 

ology, Episcopal Hospital, Philadelphia, Pas 19125 
Meets first Thursday of each month at ; P.M., from Octo. 
ber to May in Thompson Hall, College of Physicians. 

PirrspurGH RoENTGEN SOCIETY 
Secretary, Dr. Stephen C. Bruno, oa Hospital, 

$230 Centre Ave. , Pittsburgh, Pa. . Meets second 
W ednesday of month, September oh May, at the 
Pittsburgh Athletic Association. 

Rapiarion RESEARCH SOCIETY 
Executive Secretary, Richard J. Burk, ]r., 4211 39th St., 
N.W., Washington, D. C. 20016. International Congress 
of Radiation Research, Seattle, Wash., July 14-20, 1974. 

RapioLoGicAn Socigrv or Connecticut, INC., CHAPTER 
or ACR 
Secretary-Treasurer, Dr; Mehdi S. Eslami, 1389 W. Main 
St., Waterbury, Conn. 06708. 

RADIOLOGICAL SOCIETY OF GREATER CINCINNATI 
Secretary Treasurér, Dr. Alvin Nathan, c/o Academy of 
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Medicine, 320 Broadway, Cincinnati, Ohio 45202. Meets 
first Monday of each month at Cincinnati Academy of 
Medicine. 

Rapio.ocicat Society or New Jersey, Cuaprer or ACR 
Secretary, Dr. Sidney Ketyer, St. Elizabeth Hosp., 22: 
Williamson St., Elizabeth, N. J. 07207. Meets in Atlantic 
City at time of State Medical Society meeting and in 
October or November in Newark, N. T. 

RapiorocicarSocierv or Ruope IstaNp, CHAPTER OF ACR 
Secretary lreasurer, Dr. Daniel J. Alves, Rhode Island 
Hosp., Providence, R. I. 02902. 

Raviotocicat Society or SOUTHERN CALIFORNIA 
Secretary- Treasurer, Dr. Marshall Rowen, Dept. Radiol., 
St. Joseph Hosp., 1100 Stewart Dr., Orange, Calif. 
92668. Meets three times a year, usually October, Febru- 
ary and May. 

RADIOLOGICAL SOCIETY or THE State or New York 
Secretary-Treasurer, Dr. John W. Colgan, 273 Hollywood 
Ave., Rochester, N. Y. 14618. 

Repwoop Empire RADIOLOGICAL SOCIETY 
Secretary, Dr. Charles E. Carter, 121 Sotoyome St., 
Santa Rosa, Calif. gs4os. Meets second Monday every 
other month. 

RicHMoND County RADIOLOGICAL SOCIETY 
Secretary, Dr. Donald P. King, 218 Gun Club Rd., Rich- 
mond, Va. 23221. Meets first Thursday of each month at 
various hospitals. 

Rocuesrer RokeNTGEN Ray Sociery, ROCHESTER, N, Y, 
Secretary-Treasurer, Dr. Kenneth E, Robinson, 1441 East 
Ave., Rochester, N. Y. 14610. Quarterly meetings on the 
call of the President, at the Rochester Academy of 
Medicine. 

Rocky Mountain RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Lorenz R. Wurtzebach, 4200 E. 
Ninth Ave., Denver, Colo. 80220. Annual meeting: 
Brown Palace Hotel, Denver, Colo., Aug. 22-24, 1974. 

San ANToNIO-CivitiaN Mirirary RADIOLOGICAL SOCIETY 
Secretary, Dr. James R. Stewart, Oak Hills Medical Ctr., 
San Antonio, Tex. 78209. Meets third Wednesday of 
each month at Fort Sam Houston Officers Club at 
6:30 P.M. 

San Dieco RADIOLOGICAL SOCIETY 
President, Dr. Leland E. Kellerhouse, 2466 First Ave., 
San Diego, Calif. 92101. Meets the first Monday of each 
month at the University Club. 

San Francisco Rapio.ocicaL Society 
Secretary-Treasurer, Dr. Charles A. Gooding, Univ. of 
Calif. Med. Ctr., San Francisco, Calif. 94122 

Section on RapioLoGY, CALIFORNIA MEDICAL ASSOCIATION 
Secretary, Dr. William H. Graham, 630 East Santa Clara 
St., San Jose, Calif. 

Secrion on Raprtotocy, Mepicau Sociery or THE Dis. 
TRICT OF COLUMBIA 
Secretary-Treasurer, Dr. Albert M. Zelna, 21 Masters St., 
Potomac, Md. 208 £4. Meets at Medical Society Library, 
third Wednesday of January, March, May and October 
at 8:00 P.M. 

Secrion or RADIOLOGY, NATIONAL MEDICAL ÁSSOCIATION 
Chairman, Dr. Roy G. Brooks, Dept. Radiol., Veterans 
Adm. Hosp., P.O. Box sit, Tuskogee, Ala. 36083. Annual 
Meeting. 

Secrion on RADIOLOGY, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. Mario A. Calonje, 1414 Jefferson Highway, 
New Orleans, La. 70121. Annual Meeting. 

Section on Rapio.tocy, Texas MEDICAL Association 
Secretary, Dr. George 'F. Crawford, St. Elizabeth Hospi- 
tal, Beaumont, Tex. Meets annually with the Texas 
Medical Association. 

SHreveport RADIOLOGICAL CLUB 
Secretary, Dr. W. R. Harwell, 608 Travis St., Shreveport, 
La. Meets monthly on third Wednesday at 7130 P.M., 
September to May inclusive. 

Sociery ror PEbpiaTRIC RADIOLOGY 
Secretary-Treasurer, Dr. John P. Dorst, 601 N. Broad- 
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thorax. Fletcher e? alè have recently re- 
ported 2 similar cases with "pseudo-clear- 
ing," but did not emphasize the importance 
of this observation as a signal of possible 
subsequent pneumothorax. 

In HMD, "pseudo-clearing" of the lungs 
during the first 48 hours of life could be 
mistaken roentgenographically for the early 
true clearing of the lungs observed in tran- 
sient respiratory distress of the newborn. 
However, in transient respiratory distress 
of the newborn, as the lungs clear roent- 
genographically, the  neonate concomi- 
tantly improves clinically; whereasin HMD 
with early “pseudo-clearing” the lungs may 
seem clear, but the neonate continues to 
deteriorate clinically. 

Eleven neonates died without a proved 
pneumothorax, but had ITE demonstrated 
roentgenographically prior to death. Since 
the importance of ITE in the pathogenesis 
of pneumothorax has only recently been 
appreciated, perhaps these newborns suc- 
cumbed from a clinically unsuspected and 
thus untreated pneumothorax. Unfortu- 
nately, roentgenograms immediately be- 
fore or after death were not obtained in 
these cases. 

Six neonates who survived demonstrated 
small focal areas of IIE in early life, but 
never developed a pneumothorax. Although 
this finding suggests that some HE may 
remain localized in the lung or progress only 
to the mediastinum, but not into the 
pleural space; nevertheless, the observa- 
tion of IIE should alert the clinician to 
carefully observe the neonate both clin- 
ically and roentgenographically until at 
least 4 days of age, after which time devel- 
opment of a pneumothorax is unusual. 

The reason for the slight predominance 
of males with pneumothorax (19/31) and 
a definite predilection for the right side 
(26/39) is unknown, but Rudhe and Ozon- 


off reported similar findings in a review of 


55 neonatal pneumothoraces. 

In the past, mechanical ventilation, both 
positive and negative pressure therapy, has 
been incriminated as the cause of pneumo- 
thorax in the newborn.® Our data do not 


Predictability of Pneumothorax in Hyaline Membrane Disease > .277 5+ 


support this theory. In our series, although - 
11 neonates received negative tank respira- 
tory assistance prior to the onset of a pneu- 
mothorax, I4 neonates were ' not. on a 


respirator before a pneumothorax. oc- 


curred. An additional 24 neonates placed - 


on a negative tank respirator early in life 


never developed a pneumothorax. Respira- 
tors also did not appear to convert a non- 
tension pneumothorax into a tension pneu-. . 
mothorax, since the majority of neonates. < 


were not on assisted respiration prior tò- .- 


the onset of their tension pneumothorax. a 


SUMMARY 


Pneumothorax is considerably more com- 
mon in HMD than in the general newborn 
population. | 

Certain neonates with HMD possess a 
high risk of developing a pneumothorax, 
often under tension. The neonate at highest 
risk is a male, 1,500-2,300 grams at birth, 
20-40 hours of age, with unrelenting res- 
piratory distress and clinical deterioration, 
who previously demonstrated roentgeno- 
graphic IIE, especially the variety which 
imparts "pseudo-clearing" of the lungs. In 
the presence of these findings the roent- 
genologist should predict the possibility 
of an impending pneumothorax, usually 
within the ensuing 24 hours. 

Although the mortality rate of a treated 
tension. pneumothorax remains high, al- 
most certain death will follow an untreated 
tension pneumothorax in HMD. 


Robert E. Campbell, M.D. 

Department of Radiology and 
Benjamin Franklin Clinic 

Pennsylvania Hospital 

Eighth and Spruce Streets 

Philadelphia, Pennsylvania 19107 
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way, Baltimore, Md. 21205. Annual meeting: Hilton 
Hotel, San Francisco, Calif., September 22-23, 1974. 

SOCIETY oF GASTROINTESTINAL RADIOLOGISTS 
Secretary-Treasurer, Dr. Wm. B. Seaman, The Presby- 
terian Hospital, Columbia. Presbyterian Medical Center, 
622 W. 168th St., New York, N. Y. 10032. 

Soctery or NucLEAR MEDICINE 
Secretary, Dr. E. James Potchen, Edward Mallinckrodt 
Institute of Radiology, 660 S. Euclid Ave., St. Louis, 
Mo. 63110. Administrative Officer, Mrs. Margaret Glos, 
211 E. 43rd St., New York, N. Y. 10017. 21st Annual 
Meeting: Town and Country Hotel, San Diego, Calif, 
June 10-14, 1974. 

Sourn Bav Raprovocicat SOCIETY 
Secretary, Dr. John H. Callaghan, Redwood Med. Clinic, 
2900 W 'hipple Ave., Redwood City, Calif. 94062. Meets 
the 2nd Monday of each month at the Santa Clara 
County Medical Association Bldg., yoo Empey Way, 
San Jose, Calif. 

SouTH CanoLiNA RADi0L0GICAL Society, CHaprer or ACR 
Secretary, Dr. George W. Brunson, 1406 Gregg St., 
Columbia, S. C. Annual meeting (primarily business) 
in conjunction with the South Carolina Medical Associa- 
tion meeting in May. Annual fall scientific meeting at 
time and place designated bv the president. 

SovrH Coast Raproroaicar SOCIETY 
Secrelary-Ireasurer, Dr. James T. McClintock, P.O. Box 

37, Santa Barbara, Calif. 93102. Meets fourth Monday 
of the month, Oct. through May. 

SourH Dakora Rapiorocicau Society, Cuaprer or ACR 
Secretary, Dr. M. F. Petereit, 2416 S. Phillips, Sioux 
Falls, S. D. 57105. Meets in spring with State Medical 
Society and in fall. 

SOUTHERN CALIFORNIA RADIATION THERAPY SOCIETY 
Secretary- Treasurer, Dr. Duane J. Gillum, 250 W. Pueblo 
St., Santa Barbara, Calif. 93105. Meets quarterly. 

SovrHERN RADIOLOGICAL CONFERENCE 
Secretary- Treasurer, Dr. Marshall Eskridge, Mobile In. 
firmary, P.O. Box 7:44, Mobile, Ala. 36607. Annual 
Meeting: Grand Hotel, Point Clear, Ala., January 31- 
February 2, 1976. 

SOUTHWESTERN RADIOLOGICAL SOCIETY 
Secretary, John M. McGuire, 904 Chelsea, El Paso, Tex. 
Meets last Monday of each month at 6:30 r.m. in the 
Paso del Norte Hotel. 

TENNESSEE RaAprorocicAr Socierv, CHAPTER or ACR 
Secretary-Treasurer, Dr, Charles W. Kimsey, 311 Medi- 
cal Arts Bldg., Chattanooga, Tenn. 37402. Meets an- 
nually at the time and place of the Tennessee State Med- 
ical Association meeting. 

Texas Srare RapioLocicaL Sociery, Cuarrer or ACR 
Secretary, Dr. Francis E. O'Neill, 1128 Nix Prof. Bldg., 
San Antonio, Tex. 7820:, Annual Meeting. 

THe FLEISCHNER SOCIETY 
President, Dr. Robert G. Fraser, I 
Montreal 109, P. Q., Canada 

First European Course in Chest Radiology at the 
Royal College of Surgeons, London, W.C.1., May 
20723, 1974. 

Hon. Secretary, Dr. Ian. H. Kerr, 1:6 Lambeth Rd., 
London, S.E.1. 

Tri-Srare Rapiotocican Society 
Secretary, Dr. John H. Marchand, Jr., Methodist Hos- 
pital, Henderson, Ky. Meets third Wednesday of Oct., 
Jan., March and May, 8:00 p.m., Elks Club in Evans. 
ville, Ind. 

Upper PENiNsULA RADIOLOGICAL SOCIETY 
Secretary, Dr. A. Gonty, Menominee, Mich. Meets quar- 
terly. 

Uranu Srare RapioLoGicaL Socigrv, CHAPTER or ACR 
Secretary- Treasurer, Dr. T. Kenneth Orton, St. Mark’s 
Hosp., Salt Lake City, Utah 84117. Meets fourth 
Wednesday in January, March, May, September and 
November at Holy Cross Hospital. 
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Vermont RADIOLOGICAL Sociery, CHAPTER OF ACR A 
Secretary, Dr. J. Lorimer Holm, R.R. #3, Barre, Vt. os641. 

VinGiNiA CHAPTER or ACR 
Secretary Treasurer, Dr. Charles P. Winkler, 89:2 Bell. 
fonte Rd., Richmond, Va, 23229. e 

WasHINGTON, D. C., CHAPTER. OF ACR he Xe! 
Secretary- T, reasurer, Dr. Albert M; Zelna, 21 Masters St., 
Potomac, Md. 268:4. LUE 

WASHINGTON Srate RADIOLOGICAL Sociery, CHAPTER OF 
ACR 
Secretary- Treasurer, Dr. Joka N. Kohi 
Dental Bldg., Seattle, Wash. 98101. 

West VIRGINIA RADIOLOGICAL Sociery, CHAPTER or ACR 
Secretary-Treasurer, Dt. Andrew W. Goodwin, Il, 200 
Med. Arts Bldg., Charleston, W. Va, 25301. Meets con- 
currently with annual meeting óf West Virginia State 
Medical Society, other meetings: arranged by program 
committee. 

WESTCHESTER COUNTY RADIOLOÓRICÁL Society 
Secretary, Dr. Isaiah J. Sehgman, 16 Guion Pl, New 
Rochelle, N. Y. ro8or. Meets on second Tuesdav of 
October, December, February and May. 

WISCONSIN RADIOLOGICAL SociETY, Cuaprer or ACR 
Secretary-Treasurer, Dr. Marvi nL. ‘Hinke, 630 S. Central 
Ave., Marshfield, Wis. 24449. Meets twice a year, May 
and September. 

Wisconsin Socigrv or THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Alvin Greenberg, Radiother. Ctr., Univ. 
Hospitals, Madison, Wisc. 53706. Meets quarterly. 

WvoMiNcG RabioLocGicAL Socigrv, CHAPTER oF ACR 
Secretary, Dr. Ross J. Collie, Box 96, Lander, Wyo. 82520. 
Meets in fall with State Medical Society and in spring 
on call of President. 
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Mexico, Puerto Rico AND CENTRAL AMERICA 


AsoCIACIÓN COSTARRICENSE DE RADIOLOGÍA 
Secretary, Dr. Francisco Miranbell S., Apartado 33:2, 
San José, Costa Rica. 

AsociACÓN DE RADIÓLOGOS DE CENTRO America Y 
PaNAMÁ. Comprising: Guatemala, El Salvador, Hon. 
duras, Nicaragua, Costa Rica and Panamá 
Secretary-General, Dr. Francisco Miranbell Solis, Apar- 

tado 3352, San José, Costa Rica, Central America. Meets 
annually in a rotating manner in the six countries. 

ASOCIACIÓN PUERTORRIQUEÑA DE RapioLocíA 
Secretary, Dr. R. B. Díaz Bonnet, Suite £04, Professional 
Bldg., Santurce, Puerto Rico. 

SociepAD DE RADIOLOGÍA DE SALVADOR 
Secretary, Dr. Carlos Meijia, za Av. Nte. No. 434, San 
Salvador, Rep. El Salvador. 

SocteDAD DE RADIOLOGÍA DE GUATEMALA 
Secretary, Dr. Carlos E. Escobar, o°. Calle A o-os, Zona 1 
Guatemala 

SocigbAD Mexicana DE RabioLocía, A.C, 
Coahuila No. 35, México 7, D.F., México. 
Secretary-General, Dr. Jorge Cano Coqui. 
Monday of each month. | 

SocigbAD RapriorLócicA PANAMEXA 
Secretary, Dr. L. Arrieta Sánchez, Apartado No. 6323, 
Panamá, R. de P. Meets monthly in a department of 
radiology of a local hospital chosen at preceding meeting. 

Socrepap RapioLócicA DE Puerro Rico 
Secretary, Dr. Heriberto Pagan Saez, Box 9387, Santurce, 
Puerto Rico. Meets second Thursday of each month at 
8:00 P.M. at the Puerto Rico Medical Association Bldg. 
in San Juan. 
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Welbeck St., London, W1:M/;PG, England. Annual 
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CANADIAN Association OF Puysicists, Division or MED- 
ICAL AND BIOLOGICAL Puvsics 
Honorary Secretary-Treasurer, Dr. R. G. Baker, Ontario 
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CANADIAN AssociaTION OF RADIOLOGISTS 
Honorary Secretary, Dr. Ross O. Hill, Suite 806, 1440 St. 
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seventh Annual Meeting, Regency Hyatt House. Van- 
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Epmonron AND Districr RaproLocicar Society 
Secretary, Dr. L. A. Koller, Suite 360, Professional Bldg., 
10830 Jasper Ave., Edmonton 1<, Alberta, Canada. 
Meets third Thursday of each month October to May, 
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FacuLry or RADIOLOGISTS 
Honorary Secretary, Robert Morrison, Lincolns Inn 
Fields, London WC24 3PN, England. Annual General 
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Montreat RapiorocicA,u Stupy CLUB 
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SociÉTÉ CANADIENNE-FRANCAISE DE RADIOLOGIE 
Secretary -General, Dr. Hubert Sasseville, Verdun Hospi- 
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Postal 2984, São Paulo, Brazil. 
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de Radiología, Radioterapéutica y Medicina Nuclear de 
Rosario; Sociedad de Radiología y Medicina Nuclear del 
Centro y Sudeste de la Provincia de Buenos Aires (Mar 
del Plata}; Sociedad Salteña de Radiologia v Medicina 
Nuclear; Sociedad de Radiologia de Tucumán; Sociedad 
de Radiologia del Nordeste Argentino; Sociedad de Ra. 
diologia de La Plata; and Sociedad de Radiologia de San 
Juan. 

Secretary- iia Mer ni Dr. Roberto Habichayn, Av. 
Colón 637, Córdoba; Argentina. 

CONS will be olvanized by Sociedad de Radiologia, 
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SOCIEDAD ARGENTINA DE RADIOLOGÍA 
Secretary-General, Dr. Tomas J. Gutiérrez F, Santa Fé 
1171, Buenos Aires, Argentinas Meets first Wednesday 
evening, April through: December. 
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SOCIEDADE BRASILEIRA DE RADIOLOGIA 
Secretary, Dr. Armando Rocha Amoédo, Caixa Postal 
1532, Rio de Janeiro, Brazil. General Assembly meets 
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SocigDAbE BRASILEIRA DE RADIOTERAPIA 
Luiz Antonio, 644, São Paulo, Brazil. Meets monthly on 
second Wednesday at 9:00 p.M. in São Paulo at Av. 
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SOCIEDAD CHILENA DE RADIOLOGÍA 
Secretary, Dr. Manuel Neira, Casilla 13426, Santiago, 
Chile. Meets first Friday of each month at Av. Santa 
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SocteEDAD COLOMBIANA DE RADIOLOGIA 
Secretary-General, Dr. Gustavo Sánchez Sánchez, Bogota, 
Colombia. Meets last Thursdav of each month, 

SocigbAD ECUATORIANA DE RADIOLOGÍA 
Secretary, Dr. Carlos Palau Jimenez, Casilla 2469, Guaya- 
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SocigDAD PARAGUAYA DE RADIOLOGÍA 
Secretary, Dr. Hugo Volpe Rios, 1: de Agosto 322, 
Asunción, Paraguay. 

SocigbAD Peruana DE RADIOLOGIA 
Secretary-General, Dra. Ladis Delpino, Av. General 
Santa Cruz No. 313, Miraflores, Lima, Perú, Casilla 
Correo, 2306, Lima, Perú. Meets monthly except during 
January, February, and March. 

SOCIEDAD DE RADIOLOGÍA DEL ATLANTICO 
Secretary, Dr. Raul Fernandez, Calle 40 241.110, Baran- 
quilla, Colombia. Society meets monthly at the Instituto 
de Radiología. 

SOCIEDAD DE RADIOLOGÍA DEL NORDESTE ARGENTINO 
Secretary-General, Dr. Francisco J. Velar, Catamarca :61, 
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da Faculdade de Medicina da Universidade do Recife, 
Caixa Postal sos, Pernambuco, Brazil. 
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Secretary-General, Dr. Lucas C. Di Rienzo, Ave. Gri. 
Paz. 1<1, Córdoba, Argentina. 

SociEDAD DE RabioLocía, RAptorERAPÉUTICA Y MEDICINA 
NUCLEAR, DE Rosario 
Secretary-General, Dr. Federico Fragola, Santa Fe 1758, 
Rosario, Argentina. 

SOCIEDAD SALTEXA DE RADIOLOGÍA v c NUCLEAR 
Treasurer, Dr. Julio Luis Baldi, Av. Sarmiento 236, Salta, 
Argentina. 

SOCIEDAD VENEZOLANA DE Rapiotocia v MEDICINA Nu. 
CLEAR 
Secretary-General, Dr. Salvador Itriago Borgas, Apartado 
Postal 9213, Candelaria, Caracas, Venezuela. Meets 
monthly, third Friday at Colegio Médico del Distrito 
Federal, Caracas. 


CONTINENTAL EUROPE 


OSTERREICHISCHE RONTGEN-GESELLSCHAF? 
Secretary, Dr. Ernst Kotcher, Wiener Allgemeine Poli. 
klinik Mariannengasse 10, A-1090 Wien, Austria. Meets 
second Tuesdav of each month in Allgemeine Poliklinik. 

Soci£rÉ Rovate Berce pe RADIOLOGIE 
General Secretary, Dr. Joseph Baeyens, Alost, Belgium. 
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Socitre EunoPÉENNE pe RapioLtocie PÉDIATRIQUE 
Secretary, Dr. J. Jaaskelainen, The Children's Hospital, 
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BLOOD GAS STUDIES IN NEONATAL ET : 
RESPIRATORY DISTRESS* Me 


A CLINICAL-ROENTGENOGRAPHIC CORRELATION | 


By ALVIN H. FELMAN, M.D.,t BARRY V. KIRKPATRICK, MDs 


and DONALD V. EITZMAN, 


M.D} 


GAINESVILLE, FLORIDA 


ESPIRATORY distress in the newborn 
demands prompt recognition and ac- 
curate diagnosis. Radiologists are often 
called upon to render an opinion regarding 
basic disease process and degree of severity 
in these patients often within a few hours 
of birth. In many cases a reasonable working 
diagnosis can be suggested from the ap- 
pearance of the chest roentgenogram early 
in life, while in others the pattern may be 
quite nonspecific. Some difficulty may also 
be encountered when trying to assess the 
degree of severity of disease in a given pa- 
tient from the appearance of the chest 
roentgenogram alone. 

The use of blood gas studies in newborns 
in respiratory distress 1s commonplace and 
has been of great help to the clinician in the 
day-to-day management of these infants.’ 
In an effort to improve our understanding 
of the clinical and roentgenographic fea- 
tures of neonatal respiratory distress, we 
undertook a correlative study of blood 
gases and roentgenograms in a group of 
patients. 


METHOD 


The roentgenograms of neonates with 
respiratory distress severe enough to have 
blood gas determinations were reviewed. 
Infants with suspected or proven central 
nervous system disease, infants of diabetic 
mothers, and those with congenital heart 
disease, surgically correctable lesion, pneu- 
momediastinum, or pneumothorax were all 
excluded. 

Fifty-one patients were studied and their 
roentgenograms correlated with blood gas 


studies taken at or about the same time as c 
the roentgenograms. All blood: cup 


were from arterial catheters placed in the < 


aorta or from adequately arterialized capil- sz. 


lary heel sticks. 


The patients were separated into 3 . 


groups. depending upon the appearance of 
the roentgenograms during their illness 
(Table 1). Five of the 13 patients with 
hyaline membrane disease (HM D) and 2 of 
the 8 with pneumonia-aspiration died and 
the nature of their disease was confirmed at 
autopsy. A third group of patients had 
roentgenograms which did not fit the usual 
pattern associated with hyaline membranes 
or pneumonia-aspiration. These patients 
may well be examples of those described 
under a variety of terms; 7.¢., transient 
tachypnea of the newborn, transient re- 
spiratory distress of the newborn, respira- 
tory distress syndrome Type 11, wet lung 
disease, etc.” 1-9 None of these patients ex- 
pired. 

A total of 176 separate blood gas studies 
was correlated with the roentgenographic 
findings. For the purpose of this study those 





TABLE Í 
MATERIAL 
Patients 
HMD 13 
Pneumonia-aspiration 
Other (?TRDN) 30 
Total $1 


HMD = hyaline membrane disease. TRDN = tran- 
sient respiratory distress of newborn. 


* Presented at the Fifteenth Annual Meeting of the Society for Pediatric Radiology, Washington, D. C., October 1-2, 1972. 
From the Departments of Radiology,T and Pediatrics, t University of Florida College of Medicine, Gainesvil le, Florida. 


Supported in part by NIH Grant No. HD-o0054-12. 
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Secretary-General, Dr. Ch. Proux, 9 rue Daru, Paris 
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Sociéré FRANCAISE DE NEURORADIOLOGIE 
Secretary-General, Professeur agr. R. Djindjian 16, rue 
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ESKOSLOVENSKÁ RADIOLOGICKÁ SPOLEČNOST 
Secretary, Associate Professor par: Kolář, M.D., 
Sc.D., Radiological Clinic, Praha 2, U nemocnice 2, 
Czechoslovakia. Meets monthly except during July, 
August and September, Annual general meeting. 

DEUTSCHE RONTGENGESELLSCHAFT 
President, Professor Dr. med. Walter Frommhold, Di- 
rector of Medizinisches Strahleninstitut der Universität 
Tübingen, Róntgenweg 11, 7400 Tübingen, Germany. 

SocikgTÀ IraLiana pi RapioLocia Mepica E MEDICINA 
NUCLEARE 
Administrative Secretary, Prof. E. Conte, Ospedale 
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Socretas RaApioLoGICA Danica 
Secretary, Dr. Bent Langenfeldt, Tretommervej 20a, DK. 
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NEDERLANDsE VERENIGING VOOR RADIOLOGIE 
Secretary, Dr. J. D. Mulder, Dept. of Rad., Akademisch 
Ziekenhuis, Leiden, Netherlands. 

SCANDINAVIAN RADIOLOGICAL SOCIETY 
Secretary-General, Professor C. F. Unnérus, M.D., Haga- 
lung-Tapiola, Havsvindsvägn $ C., Finland. Annual 
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Suisse DE RADIOLOGIE, MÉDECINE NUCLÉAIRE ET DE 
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Secretary, Dr. med. Gustav Schoch, Bethesdaspital, Gel- 
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InpiAN RADIOLOGICAL ASSOCIATION 2 
Secrerary, Dr. L, R. Parthasarathy, 44 Constable Road, 
Madras—23, India. 

INDONESIAN RADIOLOGICAL SOCIETY 
Secretary, Dr. Gani Ijas Sasmitaatmadja, Radiology 
Dep., Faculty of Medicine, University of Indonesia, 
Salemba 6, Jakarta, Indonesia. 

IRANIAN RADIOLOGICAL SocigrY | 
Secretary, Dr. Issa Yaghmai, P.O. Box No. 14-1161, 
Teheran, Iran. The Society meets on the second Saturday 
of each month. The Fourth Iranian Congress of Radiol. 
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IsRAEL RADIOLOGICAL SOCIETY ub 
President, Dr. 1. Izkovitch, 2 Wingate Ave., Beit Harofe, 
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JAPANESE AMERICAN RADIOLOGICAL SOCIETY 
Secretary, Thomas J. Imray, Maj. MC, Chief, Radiol. 
Dep., US Army Hosp., Camp Zana, Japan, APO San 
Francisco, Calif. 96343. Meets 3rd Thursday, monthly at 
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PHILIPPINE COLLEGE or RADIOLOGY 
Secretary-Treasurer, Dr. Eduardo V. Nievera, Box 1284 
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Meets every second Thursday of the month. 

RADIOLOGICAL SOCIETY or THAILAND 
Secretary, Prof. Rojana Suvansuthi, M.D., Ph.D., 
Depart. of Rad., Sirizaj Hospital, Faculty of Medicine, 
Mahidol University, Bangkok 7, Thailand. 


AFRICA 


ASSOCIATION OF RaproLoaisrs or West AFRICA 
Honorary Secretary, C. A. Beetlestone, M.B., B.S., 
D.M.R.D., Dept. Radiol, University College Hosp., 
Ibadan, Nigeria. 

RADIOLOGICAL SOCIETY OF SOUTH AFRICA 
Secretary, Dr. B. Rosenberg, P.O. Box 3200, Johannes- 
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SOUTH Arrican INTERNATIONAL RADIOLOGICAL CONGRESS 
Director, Dr. Paul Sneider, P.O. Box 4878, Johannesburg, 
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Fic. 1. pH at 1-6 hours of life. HMD = 
hyaline membrane disease. 


blood gases and roentgenograms taker. at or 
near 6 hours and 24 hours after birth were 
evaluated. By 24 hours of age, most pa- 
tients had developed fairly specific clinical 
and roentgenographic patterns. 


RESULTS 


Blood pH and pCO, values were ob. 
tained and plotted graphically. From FiO, 
and pO» data obtained concurrently, the 
degree of right to left shunting? was esti- 
mated and grouped into minimum (3O per 
cent), moderate (30-59 per cent), and se- 
vere (over 60 per cent). 


L VALUES OBTAINED IN THE FIRST 6 HOURS 
I. pH (Fig. 1). All patients with HMD 
had initial pH determinations of 020 “Or 
less, in $ the values were below 7.20, Of 
those patients with pneumonia-aspiration, 
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approximately 85 per cent had an initial 
blood pH of less than 7.30. Eighty-seven 
per cent of the patients in our third group 
had an initial pH of over 7.20, while in 44 
per cent it was over 7.30. 

2. pCO, (Fig. 2). A pCO, of so mm. Hg or 
more was found in almost 80 per cent of the 
patients with HMD, but in 25 per cent of 
those in the other 2 groups. 

3. Right to Left Shunt (Fig. 3). Over 85 
per cent of the patients with HMD and 
pneumonia-aspiration demonstrated mod. 
erate to severe right to left shunting in the 
first 6 hours of life. Surprisingly, over 60 
per cent of those in our third group had 
moderate right to left shunts and in an- 
other € per cent it was severe. 
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ll. VALUES OBTAINED AT 24 HOURS OF AGE 

1. pH (Fig. 4). The pH had returned to 
7.30 or more in 25 per cent of patients with 
HMD, in 40 per cent with pneumonia- 
aspiration, and in 86 per cent of those in the 
third group. 

2. pCO, (Fig. 2). The pCO, value re- 
mained over so mm. Hg in 7o per cent of 
the patients with HMD but in only 16 per 
cent of those in our third group. Forty-five 
per cent of the patients with pneumonia- 
aspiration maintained pCO, values of over 
to mm. He. 

3. Left to Right Shunt (Fig. 3). The per- 
centages of patients with moderate to se- 
vere shunts changed little between 6 and 24 
hours of age in all 3 groups. 
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Blood Gas Studies in Neonatal Respiratory Distress 
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DISCUSSION 


Many of the causes for respiratory dis- 
tress in the neonate can be accurately diag- 
nosed roentgenographically, and it is not 
the purpose of this report to review these 
well-known conditions. In neonates whose 
roentgenograms show none of the disease- 
specific and familiar patterns but who are 
in respiratory distress, the problem of ac- 
curate and intelligent diagnosis 1s more 
dificult for the radiologist. 

Many of these infants seem to fit the dis- 
ease description originally reported by 
Avery and colleagues under the name 
"transient tachypnea of the newborn.” 
Since their report, other terms/-? have been 
applied to these patients. What is confusing 
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GIVRE, ALFREDO. Correlación de electroen- 
cefalografía, centellografía cerebral, retino- 
fluoresceína y angiografía cerebral en los 
síndromes postraumáticos encefálicos: im- 
portancia asistencial y médico legista. (Cor- 
relation between electroencephalography, 
brain scanning, retinofluoresceinography, and 
cerebral angiography in the post-traumatic 
encephalic syndrome: medical and medico- 
legal importance.) Prensa méd. argent., 
March, 1973, 60, 93-97. (From: Instituto 
Neurológico Argentino, Callao 25, Buenos 
Aires, Argentina.) 


If post-traumatic encephalic syndromes are evalu- 
ated by multiple complementary studies, it is noted 
that the duration of the pathologic findings vary. 

Papillary edema might persist for a prolonged 
period after the primary cause of it has been elimi- 
nated. The pathologic angiographic changes usually 
disappear relatively soon, as do the abnormal retinal 
artery changes. The duration of the electroenceph- 
alographic abnormality is variable; if it persists for 
more than 1 year, it would indicate permanent or- 
ganic damage. The brain scan abnormalities persist 
indefinitely, indicating permanent alteration of the 
hemato-encephalic barrier due to intracellular en- 
zymatic disturbance (this could explain residual sub- 
jective symptoms such as headaches, dizziness etc.). 
—"fulian B. Alvarez, M.D. 


LANDMAN, Sitviu, and Ross, PauL. Radio- 
nuclides in the diagnosis of arteriovenous 
malformations of the brain. Radiology, Sept., 
1973, 708, 635-639. (From: The Department 
of Radiology, University of Rochester Med- 
ical Center, Rochester, N. Y.) 


The purpose of the paper is stated to be that of 
determining characteristic features of arteriovenous 
malformations by dynamic flow studies and static 
imaging of the brain with radionuclides, and to 
evaluate the use of these procedures in the diag- 
nostic process. Cerebral angiography is recognized as 
the most accurate and definitive method of identify- 
ing these lesions. In the past, abnormalities on brain 
scans have been variously reported in from £o-10c 
per cent of cases of arteriovenous malformations. 
However, in view of more recent improvements in 
radiopharmaceutical forms and imaging instruments, 
the over-all detectability should be improved. The 
inability to detect lesions smaller than 1.0-1.5 cm. in 
diameter remains an obstacle. 

Twenty-five cases of proven arteriovenous mal- 
formation were taken for study. All cases had both 
radionuclide imaging and cerebral angiography. Only 


Abstracts of Radiologic Literature 


939 ; 


11 of the cases studied had dynamic flow studies with - 
radionuclides. The radionuclide study. was usually 
performed first, and the cerebral angiography fone 
shortly thereafter and generally limited to the side on . 
which the abnormality was noted on the scans. The ` 
studies in each case were then compared and correla- 
tions made. . 

All 25 arteriovenous malformations were supra- 
tentorial, and most were primarily supplied by a 
middle cerebral artery, although all were fed by 
several large vessels. Twenty-three were identified 
by the radionuclide study, and the smallest-lesion. 
measured 1 cm. in diameter on the scan. The 2 lesions 
not seen on radionuclide study were otily. afew milli- 
meters in diameter. Intensity of radioactivity within 
the area of abnormality seemed to.be somewhat pro- 
portional to size. Configuration of the abnormalities 
varied from round or oval in 9 cases, to irregular 
shapes in the other 14. Twenty-three. proven cases ' 
of brain tumors were randomly selected for intensity 
and pattern configuration comparison. Again, In- 
tensity was nonspecific, but did tend to relate to 
some tumor types, especially meningiomas. All tu- 
mors were found to be round or oval, and seldom 
confused unless situated near an area which normally 
harbors a high concentration of radioactivity. 

The abnormality seen on the static images corre- 
lated well with the location of the vascular deformity 
defined by cerebral angiography, and was noted to 
conform to the pattern of the dilated veins as well as 
the capillary mass. This probably accounts for the 
irregular configuration of the scan abnormality. All 
I1 dynamic flow studies exhibited asymmetric pat- 
terns. In 10, there was the expected early dense ac- 
cumulation of radioactivity in the vascular abnor- 
mality followed by a rapid wash-out. In 1, there was 
diminished flow to the side of the malformation, but 
angiography suggested the presence of a large cere- 
bral hematoma, which was probably exerting vas- 
cular compression, 

When the characteristic pattern on the c | 
flow study is combined with the irregular configura- 
tion of the abnormality on static images, the degree 
of reliability of the diagnosis of arteriovenous mal- 
formation should be quite high.—F. C. Petty, M.D. 


GENITOURINARY SysTEM 


Mena, Ernesto, BookKsTEIN, JoskeH Ja and 
Gixas, PauL W. Angiographic diagnosis of 
renal parenchymal disease: chronic glomer- 


ulonephritis, chronic pyelonephritis, and 
arteriolonephrosclerosis. Radiology, Sept., 
1973, 708, 523-532. (Address: Joseph J. 


Bookstein, M.D., Department of Radiology, 
aa of Michigan Medical Center, Ann 
Arbor, Mich. 48104.) 


The angiographic features of chronic glomerulo- 
nephritis, chronic pyelonephritis, and advanced ar- 
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Fic. 5. (4) Frontal roentgenogram at 2 hours dem- 
onstrates moderate cardiomegaly and hyperaera- 
tion. The child is quite acidotic at this time with 
pH of 7.15 and pCO, of 81 mm. Hg. There is a 52 
per cent right to left shunt. 


to us, however, is the lack of specificity of 
the roentgen findings in patients with this 
form of respiratory distress. In the roentgen 
descriptions of the original cases lung 
markings were described as "prominent" 
and very suggestive of vascular engorge- 
ment; in some, their poorly defined vascu- 
lar margins raised the possibility of conges- 
tion. Cardiothoracic ratios ranged from 58 
to 64 per cent. Homogeneous densities as- 
sociated with air bronchograms were noted 
' 2 infants. Increased lung volume was 
present in all but 1 infant.’ 

Since this report, other authors have de- 
scribed the roentgen findings in patients 
considered to have the same clinical syn- 
drome. In one series a "bilateral granular or 
miliary pattern, quite suggestive of hyaline 
membrane disease..." was seen but 
“the lung fields in general remained hy- 
peraerated."? Another group reported the 
occurrence of '... pulmonary infiltrates, 
usually quite patchy in distribution... ,” 
but “the typical diffuse reticulo-zranular 
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pattern of hyaline membrane disease was 
never seen." Other reviews make similar 
statements with regard to the roentgen 
findings.^** McSweeney' states, however, 
that in his experience "these findings are 
difficult to recognize prospectively and it 1s 
often with a normal film on the following 
day that the diagnosis is confirmed 

In another review, Steele and Copeland? 
concluded that “... those radiographic 
findings previously associated with 'tran- 
sient tachypnea of the newborn’ are not un- 
common findings in asymptomatic new- 
born infants and that a minority of neo- 
nates with these roentgenographic features 
developed tachypnea." 

We have experienced similar difficulty 
when attempting to evaluate, from roent- 
genograms alone, patients who seem to fit 
the clinical entity of transient tachypnea of 
the newborn. Even beyond the early hours 
of life, it is frequently dificult to equate 
the severity of a child’s clinical distress 
with the roentgen findings (Fig. 5, A-E; 
and 6, 4 and B). In cases where there 1s 
poor clinical. roentgenologic correlations we 
have found the blood gas studies helpful in 
our interpretation of the roentgenograms. 
Certainly we have learned that it is not un- 
usual for roentgenographic clearing of the 
lung fields to lag well behind clinical 1m- 
provement and in other cases for roentgen- 
ographic progression to occur while the 
infant improves clinically. 


CONCLUSION 


If those patients whom we have included 
in our Group III represent the "disease" 
reported under the terms of transient 
tachypnea of the newborn, transient re- 
spiratory distress syndrome, RDS Type 1, 
wet lung, etc., then a wide variety of roent- 
gen findings, many of which are quite non- 
specific, is to be expected. 

Contrary to some reports in the litera- 
ture, these patients do not necessarily have 
normal blood gases and the roentgeno- 
grams do not always clear as promptly as 
has been suggested. 

'The combined approach to the diagnosis 








940 


teriolonephrosclerosis were evaluated and compared. 
There are many angiographic features common to 
all 3 diseases; however, several features of discrimi- 
natory value occurred with enough frequency to 
allow the correct differential diagnosis in 88 per cent 
of cases reviewed. ^. | 

Angiograms were obtained with selective magnifi- 
cation techniques and injection rates which varied 
according to renal blood flow. It is important to 
consider the entire: constellation of arteriographic 
and nephrographic findings. The features which 
were of greatest discriminatory value enabling cor- 
rect differential diagnosis included: (a) the "lucent 
cortex sign," seen most commonly in chronic glomer- 
ulonephritis as the result of markedly decreased 
peripheral cortical perfusion; (b) small lucencies of 
nephrosclerosis, the result of. multiple tiny cortical 
infarcts; and (c) fine dense granulanty of chronic 
pyelonephritis, due to heterogenecus preservation of 
reduced numbers of glomeruli. 

All patients with chronic pyelonephritis were 
diagnosed correctly, largely on the basis of nephro- 
graphic scars and asymmetric involvement. Differen- 
tial diagnosis of glomerulonephntis and arteriolo- 
nephrosclerosis was more difficult and was largely 
based upon the homogeneous nephrogram or lucent 
cortex seen in glomerulonephritis, as opposed to the 
mottled lucencies seen in arteriolonephrosclerosis. 

In addition to nephrographic features, detailed 
evaluation of the morphology of the intrarenal ar- 
teries demonstrated a few features of discriminatory 
significance. The greater amount of arterial tortuos- 
ity, stenosis, and occlusion in pyelonephritis was 
sometimes helpful. The generous caliber of the main 
renal artery and the more abrupt pruning of the 
interlobar arteries in nephrosclerosis were also useful 
in differentiation. 

Angiography will probably continue to play only 
a minor role in the clinical evaluation of chronic 
glomerulonephritis, pyelonephritis, and arteriolo- 
nephrosclerosis. Nevertheless, angiography some- 
times enables a diagnosis to be made in unsuspected 
cases and can also be helpful in differentiating be- 
tween various conditions.—7. L. Montgomery, M.D. 


HánrLE, M., WeuuiN, L., and LiepBere, C. F. 
Zur radiologischen Differentialdiagnose hy- 
pervaskularisierter Nierentumoren. (Radio- 
logic differential diagnosis of hypervascular 
renal tumors.) Fortschr. a. d. Geb. d. Röntgen- 
strahlen u. d. Nuklearmedizin, May, 1973, 


Róntgendiagnostische Abteilung, Inselspital, 
Univ. Bern, CH-3010, Switzerland.) 


The angiographic findings in 6 patients with a soli- 
tary benign renal tumor were analyzed: 4 patients 
with an unifocal renal angiomyolipoma; 1 patient 
with a leiomyoma; and 1 patient with a lipoma. 
While the arterial phase is rarely helpful in dis- 
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tinguishing a benign from a malignant lesion, the 
following criteria are considered to be useful: 


(1) Intratumoral shunting. Whereas in hyper- 
nephroma early venous filling is seen in go per 
cent of the cases, this is rarely found in benign 
lesions. 

(2) Prolonged intratumoral circulation time. As 
compared with hypernephromas, the circula- 
tion time in benign tumors is prolonged. 

(3) Status of venous system. Despite anarchy of 
the venous system, neither irregularity in 
caliber nor venous collateral circulation is en- 
countered in benign lesions.—-Peter F. Winter, 
M.D. 


SKELETAL SYSTEM 


Laurent, J, Meunier, P., Courpron, P., 
Epovanp, C., BERNARD, J., and Vicnon, G. 
Recherches sur la pathogénie des nécroses 
aseptiques de la téte femorale: evaluation du 
terrain osseux sur 35 biopsies iliaques étudiées 
quantitativement. (Studies of the pathogen- 
esis of aseptic necrosis of the femoral head: 
evaluation of the bony matrix based on 35 
iliac biopsies analyzed quantitatively.) Presse 
méd., June, 1973, 2, 1755-1760. (Address: 
Dr. G. Vignon, Laboratoire de Recherches 
sur l'Histodynamique Osseuse de la Clinique 
de Rhumatologie, 8, avenue Rockefeller, 
69373 Lyon-Cedex 2, France.) 


An approach is made toward understanding the 
underlying pathogenesis of aseptic necrosis of the 
femoral head. lliac crest bone biopsies were taken 
from 25 unselected patients with idiopathic aseptic 
necrosis of the femoral head and 10 patients with 
aseptic necrosis associated with steroid therapy. The 
histology of these samples was compared to normal 
controls, matched for age and sex, with the study 
ranging from age 20 through 66. 

Among the 25 idiopathics, 13 of the biopsies 
showed a significant decrease in absolute volume of 
bone compared to controls, and 7 of the 10 corti- 
copathics showed the same result. Seven idiopathics 
and 4 corticopathics had the histologic criteria of 
osteomalacia, some with marked excess of osteoid. 
Ina dynamic study 3 idiopathics and 2 corticopathics 
were doubly labelled with tetracycline before biopsy 
—all showed diminished or absent interval osteo- 
blastic appositional calcification. 

These studies suggest that there is a background of 
abnormal bone in most patients with aseptic necrosis. 
This bone of diminished quantity or quality may be 
the cause of microfractures which lead to aseptic 
necrosis.—"/1/an E. Oestreich, M.D. 


LaNcLoH, Nrkoraus D., HUNDER, GENE G., 
Ricas, B. Lawrence, and Kerrv, PATRICK 
J. Transient painful osteoporosis of the lower 
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Fic. 5. (B) Magnification study of frontal roentgenogram (X 1.8) at same time as £ shows moderate granu- 
larity to the lung fields with air bronchogram formation in lower lobes. (C) At 24 hours of age the roentgen 
findings have not changed significantly (X 1.8). A 57 per cent right to left shunt remains but the pH of 
7.32 and pCO, of 46 mm. Hg are essentially normal. (D) At 48 hours of age, the lung fields are still abnormal 
and demonstrate diffuse granularity, air bronchograms, and hyperaeration (1.8). The pH is 7.30 and 
pCO: is 36 mm. Hg. (E) By 7 days, this child's lungs have cleared but mild cardiomegaly persists (X 1.8). 
The pH and pCO, remain normal. NET 

Comment: This child was tachypneic shortly after birth and appeared to satisfy the clinical and roent- 
genographic diagnosis of transient tachypnea of the newborn. The degree of acidosis early in the disease is 
unusual, but has been seen in some of our cases. Prompt return to normal by 24 hours, however, has been 
the rule, although moderate right to left shunt may persist. While prompt clearing of the lungs is to be 
expected, it is not unusual, as in this case, for significant changes to linger well beyond the time when the 
child is clinically well and the blood gases normal. 
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extremities. T. Bone & Joint Di uw Sept., 

1973, 55-1, 1188-1196. (From: The Mayo 

Clinic and Mayo Foundation, Rochester, 

Minn.) 

Ten patients having multiple episodes of idio- 
pathic painful osteoporosis of the bones of a joint of 
one or both lower extremities were reviewed at the 
Mayo Clinic. Other similar cases have recently been 
reported and the findings are similar and suggest a 
clinical syndrome. These have been variously termed 
migratory osteolysis, transitory demineralization and 
transient osteoporosis. 

Eight women and 2 men with a mean age of $3 
years presented with episodes of gradually progres- 
sive pain over a period of weeks or months beginning 
In a specific portion of a joint and then progressing to 
a more diffuse area. There was no definite pre- 
existing disease or history of trauma. Signs of inflam- 
mation were often present but minimal. The involved 
bones were tender and active motion was moderately 
limited because of pain. Mild atrophy frequently de- 
veloped. Symptomatology progressed up to 4 
months, then remained stable from 1 to 4 months 
and gradually improved. Remission of a recurrent 
attack in I to 2 years followed. In order of frequency 
the joints involved were the ankle, the foot, the knee 
and hip. 

Roentgenographically, the bones appeared normal 
early in the course of the disease, then, diffuse mini- 
mal decrease in bone density developed and during 
the period of most severe involvement a striking de- 
gree of osteoporosis was found. The cortical margins 
were faint and infrequently lost, producing the ap- 
pearance of a destructive lesion. Roentgenographic 
resolution paralleled the clinical course. Bone bi- 
opsies were nonrevealing and laboratory studies re- 
vealed only slightly increased sedimentation rate in 
2 patients. 

A conservative program of physical therapy with 
gradual ambulation is suggested.—oAn T. Under- 
berg, M.D. 


SALAHUDDIN, Naseem l, Mapuavaw, T., 
FisHER, EveLyn J., Cox, Frank, QUINN, 
Epwarp L., and Evign, Wittiam R. Pseudo- 
monas osteomyelitis: radiologic features. 
Radiology, Oct., 1973, 709, 41-47. (From: 
The Division of Infectious Diseases, Depart- 
ment of Medicine, and Department of Radi- 
ology, Henry Ford Hospital, Detroit, Mich.) 
The roentgenographic and clinical presentations of 
black drug addicts suffering from either osteo- 
myelitis or septic arthritis due to Pseudomonas 
aeruginosa are discussed by the authors. 

Unsterile parenteral use of drugs with secondary 
hematogenous spread of the organism is presented as 
à possible source of infection. 

The lumbosacral spine, cervical spine, pubic sym- 
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physis, sacroiliac joint, ribs and sternoclavicular” 


joint, and ischial tuberosity and hip joint were sites. 


of involvement. There was no long bone involvement. 

Since the roentgenographic findings were non- 
specific (lytic lesions early, sclerotic areas after sev- 
eral weeks), blood and bone cultures were necessary 
for specific diagnosis. : 

Treatment consisted of. gentamicin intramuscu- 
larly for 6 weeks, and immobilization. Only 1 relapse 
occurred and this was treated with an additional 6 
weeks of therapy with good clinical improvement. 

‘Twenty-one roentgenographic reproductions illus- 
trate the article.—Roéert F. Kuhnhein, M.D. 


SHOPFNER, CHARLES E., CRAMER, RONALD, 
and Cramer, RaLPH. Growth remodelling of 
long bone osteotomies. Brit. F. Radiol., July, 
1973, 46, $12-s1g9. (From: Departments of 
Radiology, Children’s Mercy Hospital, Kan- 
sas City, Mo.; White Memorial Hospital, 
Los Angeles, Calit.; and University of Minne- 
sota School of Medicine, Minneapolis, Minn.) 


Osteotomy has been performed in an attempt to 
correct varus and valgus deformities of the knees and 
hips in otherwise healthy children without full ap- 
preciation of the degree to which spontaneous re- 
modelling occurs. In the knee, up to about the age of 
2, a varus phase of growth occurs, and valgus growth 
occurs between 2 years and puberty. During adoles- 
cence, the effect of the grow th variation ts self can- 

celting: 

Fifty-nine patients subjected to osteotomy for cor- 
rection of varus or valgus deformities of hip or knee 
were studied. Selection for the study depended upon 
the patients having comparable pre- and postopera- 
tive roentgenograms. Follow-up ranged from a mini- 
mum of I year to a maximum of 8 years. The associ- 
ated diseases were: trauma (2); congenital hip (3); 
septic arthritis (1); Perthes’ disease (1), slipped 
epiphysis (2); congenital coxa vara (2); Blount’s dis- 
ease (1); rickets (1); poliomyelitis (3); cerebral 
palsy (2); and normal children except for the de- 
formity (41). 

The coxa vara deformities all showed a decrease in 
the amount of correction initially achieved, but none 
returned to the same deformity which existed pre- 
operatively. In those with follow-ups of less then 4 
years there was a 31 per cent loss of correction, 
whereas in the group followed more than 4 years 
there was a loss of correction of 77 per cent. 

There were only 2 patients in the coxa valga group 
and these showed a 41 per cent reversal of the initial 
correction. 

Genu varum patients demonstrated £7 per cent 
reversal of correction. The genu valgum patients 
showed a 26 degree correction of deformity post- 
operatively, but this was nullified by a 25 degree of 
growth remodelling. Children with associated disease - 
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air bronchograms. The pH of 7.30 and pCO; of 27 mm. Hg are not typical of HMD at this age. A moderate 
right to left shunt of 52 per cent is also present. (B) Hyaline membrane disease is not apparent on the 28 
hour study. The blood pH and pCO» remain normal, but the right to left shunt has increased to 70 per 


s 


cent, 


Comment: While the initial roentgenograpaic stud 
this diagnosis. Repeat studies at 28 hours confirm tl 


y suggests HMD, the blood gases do not support 


ae original suspicion that this patient did not have 


HMD in spite of the suggestive roentgen appearance at 6 hours of age. 


of these patients using the knowledge of 
blood gas values, as well as the roentgzno- 
graphic pattern, offers a better chance of 
establishing an accurate diagnosis, prog- 
nosis, and proper therapeutic regimen. 


Alvin H. Felman, M.D. 

Department of Radiology 

University of Florida College of Medicine 
Gainesville, Florida 32601 
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remodelled their bones as effectively as those who 
were otherwise healthy. 

In this study the majority of the corrective pro- 
cedures were done for knee deformities. The authors 
concluded that remodelling of bone (a phenomenon 
of normal growth) largely cancels the angulation 
produced by osteotomy to correct lower extremity 
deformities in health and disease. Natural growth is 
as effective as osteotomy in correcting genu varum 
and valgum. Osteotomy for deformities in otherwise 
healthy children is contraindicated until the full 
effect of normal grówth pattern is determined at 
puberty. 

The benefits of osteotomy in rickets and Blount's 
disease are questionable.. Lots Cowan Collins, M.D. 


GorpiN, RicHarp H., CHow, Anthony W., 
E.pwarps, Jonn E., JR, Louvre, James S., 
and Guze, Lucien B. Sternoarticular septic 
arthritis in heroin users. New England 7. 


A. W. Chow, M.D., Division of Infectious 
Disease, Harbor General Hospital, 1000 W. 
Carson Street, Torrance, Calif. gosog.) 

Septic arthritis of the sternoclavicular and sterno- 
chondral articulations, although infrequently re- 
ported, may be more common in heroin users. 

Four of 6 cases seen by the authors were in heroin 
users, all of whom had longstanding history of intra- 
venous drug abuse. On admission their temperatures 
ranged from normal to 38.4?C. and the white blood 
cell counts from 9,900 to 16,400. Localized pain and 
swelling were the most common presenting features. 
All but 1 had monoarticular involvement. Pseudo- 
monas aeruginosa was the causative organism in 3 
patients and Staphy/ococcus aureus was isolated from 
the remaining patients. Blood cultures helped estab- 
lish the diagnosis in 2 patients. 

The vascular supply of these joints is by way of 
the internal mammary and the thoracic branch of 
the axillary arteries. Tenderness and swelling of these 
joints have been described in patients with Tietze’s 
syndrome, rheumatoid arthritis, rheumatic fever, 
gout, primary and metastatic tumors, and osteo- 
arthritis. Infections of these joints, however, have 
been infrequently reported. 

The roentgenographic findings varied from soft 
tissue swelling only to osteolytic destruction of op- 
posing surfaces at the respective joints. One patient 
presented with minimal erosion of the inferior corti- 
cal margins at the sth and 6th sternochondral junc- 
tions. This progressed to involve the entire lower 
sternum. 

Retrosternal abscess formation can be demon- 
strated.—-David Morse, M.D. 


BLOOD AND LYMPH SYSTEM 


Bounoursos, Jony, and Morris, Tom. Fem- 
oral artery complications after diagnostic 
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procedures. Brit. M. Fa, Aug., 1973, 3, 396- 
399. (From: Department of Surgery, Royal 
Postgraduate Medical School, London Wi2 


OHS, England.) 


Thirty-six cases of arterial complications following 
femoral artery puncture were reviewed at the Royal 
Post Graduate Medical School, London. There were 
11 cases of excessive hemorrhage and 25 of femoral 
artery occlusion. 

Continued bleeding from the femoral puncture site 
was controlled in 9 patients by approximately 1 hour 
of continuous pressure over the artery. Two patients 
required operations: 1 for evacuation of a large retro- 
peritoneal hematoma; and the other for occlusion of 
the common femoral artery by external pressure from 
a hematoma. 

Of the 25 cases of arterial occlusion, 17 had no 
symptoms and the other 8 complained of rest pain or 
claudication. All had a cold limb with no femoral 
pulse. Only 8 patients were surgically treated within 
12 hours; the delay in the other cases appeared due 
to an initial diagnosis of "arterial spasm.” When 
occlusion was of less than 24 hours duration, the pa- 
tients were treated with intravenous heparin. All but 
4 patients were treated surgically. 

Review of the cases reveals several factors predis- 
posing to hemorrhage or arterial occlusion. These 
are: (1) soft artery (nonatheromatous artery); (2) 
small artery; (3) low cardiac output in association 
with cardiac disease; (4) puncture site above the 
inguinal ligament; and (5) polycythemia.—YoAn T. 
Underberg, M.D. 


Rinc, Ernest J., ATHANASOULIS, CHRISTOS, 
WALTMAN, ARTHUR C., ManGoLIES, MICHAEL 
N., and Batm, SraNLEY. Arteriographic 
management of hemorrhage following pelvic 
fracture. Radiology, Oct., 1973, 709, 65-70. 
(From: The Departments of Radiology and 
Surgery, Harvard Medical School and Mas- 
sachusetts General Hospital, Boston, Mass.) 


Nine patients with massive pelvic hemorrhage sec- 
ondary to trauma (6) and hip surgery (3) were ex- 
amined angiographically 6 to 29 hours postinjury. In 
each case the bleeding site or sites were localized by 
aortography and selective hypogastric angiography 
performed from the side opposite the major trauma. 
Fight of the 9 patients demonstrated extravasation 
from various branches of the hypogastric artery, 
while the other bled from the media! femoral circum- 
flex artery. 

Hemostasis was achieved in all cases. Embolization 
of autogenous clot was used in 8 cases and proximal 
occlusion by an inflated Fogarty catheter balloon 
was used in the other patient. These techniques for 
achieving hemostasis are explained in detail. 

Vasopressor infusions were felt to be unsatisfac- 
tory in this type of hemorrhage. Infusion employed 
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SYNDROME OF PERSISTENT PULMONARY VASCULAR 
OBSTRUCTION OF THE NEWBORN: | ^ — 
ROENTGEN FINDINGS* 
By CHARLES R. BAUER, M.D,f DENNIS TSIPURAS, M.D., 


and BARRY D. FLETCHER, M.D. 
MONTREAL, P.Q., CANADA 


HE transition from the fetal to the 

neonatal state necessitates marked ad- 
justments in cardiovascular dynamics as 
the lungs become air filled. Chief among 
these changes is a decrease in pulmonary 
vascular resistance and increased pulmon- 
ary blood flow with an associated decrease 
in pulmonary artery pressure. These 
changes, however, do not occur immedi- 
ately upon aeration of the lungs; during 
the first 2 weeks of life the main pulmonary 
artery pressure remains considerably higher 
than in older children. Persistent pulmo- 
nary hypertension in the newborn is usually 
associated with pulmonary or congenital 
heart disease, but, rarely, fetal circulatory 
dynamics may persist in the absence of 
structural cardiovascular or pulmonary 
disease. These infants are cyanotic and 
have marked elevation of pulmonary ar- 
tery pressures.’ 

Four patients whose clinical findings are 
consistent with the syndrome of “persistent 
pulmonary vascular obstruction" have re- 
cently been treated in the intensive care 
nursery of The Montreal Children's Hos- 
pital and their clinical and roentgenologic 
findings are presented below. Their clinical 
and laboratory data are shown in Table r. 


REPORT OF CASES 


Case 1. Infant boy A. was the 3,288 gram 
product of a 42 week pregnancy in a 29 year old 
Gravida 1, Para 1 mother. The pregnancy was 
uncomplicated until 1 week prior to delivery 
when a transient fetal bradycardia was noted. 
Labor lasted 6 hours and the membranes rup- 


- 


tured 3 hours before delivery. The delivery was 


performed under general anesthesia and was 
uncomplicated. The amniotic fluid was noted - 
to be foul-smelling and meconium stained. The 
infant was flaccid and cyanotic at delivery. He 
was intubated and given oxygen. Cardiac mas-. 
sage was required prior to transfer to The Mon- 
treal Children’s Hospital Neonatal Intensive 
Care Unit at 5 hours of age. He improved fol- 
lowing resuscitation but was noted to have 
marked respiratory distress with grunting and 
retractions. Initial physical examination re- 
vealed a markedly cyanosed, hypotonic, mature 
newborn infant who was breathing spontane- 
ously. There were no. abnormal auscultatory 
findings on examination of the lungs or heart. 
The initial hemoglobin was 19.3 gm. per cent 
and hematocrit s8 per cent. Blood gas analysis 
obtained from the umbilical artery showed a 
PaO, of 48 mm. Hg while breathing 100 per 
cent oxygen. The infant had a second cardiac 
arrest and was again successfully resuscitated. 
Artificial ventilation was required, but no im- 
provement in oxygenation was obtained. The 
infant improved neurologically but the PaO: 
deteriorated in spite of 100 per cent ambient 
oxygen and ventilation. A third cardiac arrest 
occurred at about 36 hours of age from which 
he could not be resuscitated. The initial chest 
roentgenogram taken at § hours of age showed 
a small right pneumothorax without mediasti- 
nal shift. On a second roentgenogram obtained 
at 16 hours, the pneumothorax had resolved. 
As on the first roentgenogram, hyperaeration 
of the lungs and diminished pulmonary vascula- 
ture were demonstrated.. The cardiothymic 
silhouette was moderately enlarged (Fig. 1). 
On postmortem examination there were 
generalized hypoxic changes, most marked in 
the central nervous system. There was no evi- 
dence of congenital malformation of the heart. 
The foramen ovale and'ductus arteriosus were 
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in 2 patients decreased the hemorrhage, but could 
not produce adequate hemostasis. Also because of 
the high incidence of bilateral bleeding (3 cases) in- 
fusions were felt to be less desirable. 

Three patients subsequently died as a result of 
their extensive injuries, and 1 patient expired from 
complication of a large retroperitoneal hematoma. 
The other patients survived and have done well. In 
no case was there evidence of renewal of bleeding or 
local complications secondary to the vascular occlu- 


sions.— 4. K. Teaford, M.D. 


Worr, G. Lymphographische Befunde nach 
Lymphadenektomien: ein Beitrag zum Prob- 
lem der Lymphgefássregeneration. (Lympho- 
graphic findings following lymphadenectomy: 
a contribution to the problem of regenera- 
tion of lymph vessels.) Fortschr. a. d. Geb. d. 
Róntgenstrahlen u. d. Nuklearmedizin, July, 
1973, 779, 35-42. (Address: Róntgendiag- 
nostisches Institut der Universitát Wien, 
A-1090, Alserstrasse 4, Austria.) 


Postoperative lymphography was performed in 7 5 
female patients. 

The author reports 5 patients who developed com- 
plications due to failure of closure of the lymphatics 
following partial or total pelvic lymphadenectomy: 
2 patients with lymphocysts; 2 patients with extra- 
vasation; and 1 patient with lymphovenous com- 
munication. 

The formation of lymphocysts is probably a direct 
effect of the surgery, whereas lymphorrhea into the 
abdominal cavity or the formation of lymphovenous 
anastomoses is often the result of recurrent tumor. 

A long period between surgery and detectable 
lymphorrhea is also more consistent with recurrence 
than with surgical complication.—Peter F, Winter, 


M.D. 
RADIATION THERAPY 


FITZPATRICK, PETER J., and Riper, WALTER D. 
The radiotherapy of nasopharyngeal angio- 
fibroma. Radiology, Oct., 1973, 709, 171—173. 
(From: The Princess Margaret Hospital, 
Toronto, Ontario, Canada.) 


Review of the literature on the rare nasopharyn- 
geal angiofibroma reveals a number of inconsistencies 
in the tumor's spectrum, behavior, and response to 
treatment. 

The authors have reviewed the course and treat- 
ment of 39 patients seen at Princess Margaret Hos- 
pital, Toronto, between 1946 and 1971. Thirty-six 
patients were male and 3 were female. The median 
age for males was 14 years, and ranged from 9 to 28 
years. The most common presenting symptoms were 
epistaxis and nasal obstruction. Extensive endocrine 
studies were performed in 17 of the males and 2 of 
the females. All results were within normal limits. 
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Routine roentgenograms of the skull were taken 
in all patients. The presence of the tumor was diag- 
nosable on routine roentgenograms; however, the 
authors feel that the full extent of tumor involvement 
is best studied by coronal pol ytomograph y. 

Twenty-eight of the patients were studied by ar- 
teriography. The main blood supply was from the 
internal maxillary artery, although other vessels. 
were seen to contribute to the total tumor. Among 
the most recent 26 patients, only 2 failed to demon- 
strate bone erosion or tumor spread into one of the 
accessory air sinuses. The tumor had also spread 
into the orbit or cranium in g patients, — 

Eighteen of 37 patients had been treated surgically 
before being referred to Princess Margaret Hospital. 

The patients irradiated early in this series were 
treated with simple parallel pairs of radiation fields. 
In 1964, 2 patients did not respond to radiotherapv, 
and it was found that the radiation treatment field 
did not encompass the total tumor and, in particular, 
omitted most of the sphenoid sinus. 

Several radiotherapy techniques are described, 
utilizing a cobalt 60 beam and the use of wedges, 
multiple fields, and compensators. In every patient, 
there was symptomatic improvement upon the com- 
pletion of radiotherapy. In some patients, there was 
a latent period of months before complete relief of 
symptoms occurred. 

Irradiation produces thrombosis and fibrosis with 
tumor regression, and, in the authors' opinion, is the 
treatment of choice for all but a very small tumor.— 


E. F. Schoolar, M.D. 


SMITHERS, D. W., Warrace, D. M., and 
Austin, D. E. Fertility after unilateral 
orchidectomy and radiotherapy for patients 
with malignant tumours of the testis. Briz. 
M. T., Oct., 1973, 4, 77—79. (From: Testicular 
Tumour Unit, Royal Marsden Hospital, 
Sutton, Surrey, England.) 


There is general acceptance of the fact that 
seminomas of the testis can be cured most of the time 
by orchidectomy and irradiation and that usually 
there is no indication for radical lymph node dissec- 
tion. A similar statement concerning teratoma of the 
testis cannot be made. Many treatment centers ad- 
vocate radical lymph node dissection with or without 
a positive lymphangiogram. 

One of the main objections to a routine lymph 
node dissection is that in about 74 per cent of these 
patients ejaculatory impotence and sterility develop. 
The value of lymph node dissection has not been 
clearly established. One series of 143 patients with 
teratomas who were treated by radiation therapy 
and lymphadenectomy only of the lymph nodes 
shown to be involved by lymphangiography yielded a 
survival rate of 81 per cent. A similar series in which 
all the patients were subjected tolymph node dissec- 
tion, with or without irradiation, yielded a survival 
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widely patent. The lungs showed multiple small 
foci of amniotic fluid aspiration. 


Case ut. Infant boy M.D. was the 2.355 
gram product of a 32 week pregnancy in a 39 
year old Gravida 6, Para 6 mother. The preg- 
nancy was complicated by ruptured membranes 
3 weeks prior to delivery. Duration of labor was 
24 hours and the delivery was a vaginal vertex 
with forceps under general anesthesia. The 
umbilical cord encircled the neck and cyanosis 
was noted immediately at delivery. The infant 
was transferred to the Neonatal Intensive Care 
Unit at 2 hours of age when the cyanosis failed 
to respond to oxygen therapy. He was cyanotic 
and in moderate respiratory distress with oc- 
casional grunting and a respiratory rate of 
60/min. The heart rate was 160/min. and no 
murmur was audible. The hemoglobin was 18.5 
gm. per cent with a hematocrit of 57 per cent. 
Umbilical artery blood gas analysis showed a 
PaO; remaining in the range of 35-4c mm. Hg 
in 100 per cent ambient oxygen during the first 
8-12 hours of life, and respirator therapy did 
not make a significant difference. 

The original chest roentgenogram taken at 5 





hours of age showed moderately reduced pul- 
monary vasculature and enlargement of the 
cardiothymic image. The lungs were clear (Fig. 
24). Due to the persistent hypoxia, a cardiac 
catheterization was performed at age 7 hours 
which demonstrated equal pressures in the de- 
scending aorta and main pulmonary artery. 
The foramen ovale and ductus arteriosus were 
both patent. Oxygen saturations showed evi. 
dence of a right to left shunt across the ductus 
arteriosus and a small left to right shunt at the 
atrial or ventricular level. The finding of a low 
saturation in a pulmonary vein (86 per cent 
during 100 per cent oxygen breathing) indicated 
an intrapulmonary right to left shunt. 

By 16 hours of age the infant’s respiratory 
status had improved and the cyanosis de- 
creased. The PaO: rose to 94 mm. Hg on 100 
per cent ambient oxygen. He was discharged at 
11 days of age. On follow-up examination at 
age 14 months, no cardiovascular or respiratory 
abnormalities were observed. His chest roent- 
genogram was normal (Fig. 2). 


Case i. Infant girl A.M.L. was the 35345 
gram product of a 35 week pregnancy in a 31 
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rate of 66 per cent in one series, and of 85 per cent in 
another. 

A study of 74 patients, 49 with seminoma, and 25 
with teratoma, was carried out with respect to fertil- 
ity following unilateral orchidectomy and irradiation. 
Thirty-four of these men fathered :2 children. In 
none of these children was there any evidence of 
teratogenic change. The patients were advised to 
avoid parenthood for a year after treatment, in order 
to anticipate elimination of damaged, viable sperma- 
tozoa.—£E. Frederick Lang, M.D. 


ULTRASOUND 


HEIMBURGER, RosERT F., Eccreron, REGI- 
NALD C., and Fry, Francis J. Ultrasonic 
visualization in determination of tumor 
growth rate. 7.4.A04., April, 1973, 224, 
497-501. (Address: R. F. Heimburger, M.D., 
Indiana University Medical School, 1100 
West Michigan Street, Indianapolis, Ind. 
46202.) 


Ultrasound visualization of the rate of growth or 
reduction of intracranial masses was accomplished in 
3 patients. In one the accuracy of the method was 
subsequently demonstrated at autopsy; in another 
the scan was in agreement with the patient’s clinical 
recovery; and in a third, in whom autopsy was re- 
fused, the localization and rate of growth corre- 
sponded with the development of a speech deficit. 

The use of ultrasound in these patients was made 
possible by removal of large bone flaps and replace- 
ment by stainless steel mesh which served as an 
acoustically transparent window. The resultant 
echograms were compared with corresponding brain 
atlas sections. Ventricles, fissures, the foramen of 
Monro, sulci, the borders of the thalamus, putamen, 
internal capsule, colliculi, and even the medial border 
of the temporal lobe were all visualized. Interfaces 
between fluid filled structures and solid brain were 
shown, and in some regions there was visualization 
of the interfaces between gray matter and white 
matter. l 

In one of the patients from whom a glioblastoma 
multiforme was incompletely removed, its relentless 
growth was followed by echograms which corre- 
sponded well with the findings at autopsy. In another 
patient the growth of metastatic disease was fol- 
lowed, and in a third patient regression of a glioblas- 
toma multiforme in response to surgery and radia- 
.tion therapy was followed. 
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In the third patient the size of the tumor en- 
countered at the time of operation corresponded 
with the echograms made preoperatively, but satis- 
factory demonstration of the intracranial structures, 
at the present time, necessitates a transparent 
window, such as stainless steel mesh.-—£E. Frederick 
Lang, M.D. 


MILLER, S. S., Garvie, W. H. H., and CHRISTIE, 
A. D. The evaluation of prostate size bv 
ultrasonic scanning: a preliminary report. 
Brit. F. Urol., April, 1973, 45, 197-191. 
(Address: S. S. Miller, Department of Sur- 
gery, University of Aberdeen, Aberdeen, 
Scotland.) 


The choice of the best operative procedure, open 
prostatectomy or endoscopic resection, depends upon 
accurate preoperative assessment of the size of the 
gland. A smaller than anticipated gland leads to 
difficulties during open operation; and underestima- 
tion of the size prolongs transurethral resection, 
adding to its attendant risks. 

Digital examination is reliable in the presence of 
small or slightly enlarged glands, but with large 
glands the error is considerable. Roentgenographic 
methods of estimation depend on a filled bladder, 
and some of the methods are quite elaborate. The 
measurement error is on the order of 20 per cent. 

Ultrasonic scans show the prostate in both frontal 
and lateral proiections. The only preparation neces- 
sary is retention of urine for 2 hours before the ex- 
amination. Measurements are made directly on the 
records of the scans, and the prostate, if only moder- 
ately enlarged, or smaller, is treated as a sphere. If 
the gland is very large, measurements are made con- 
sidering the gland to be 2 adjacent spheres. 

A series of 15 patients was examined clinically, 
roentgenographically, and ultrasonically. The esti- 
mated size of the gland was then compared with the 
size of the resected gland. If large or moderately 
large, the ultrasonic estimation was usually within 
z per cent of the true size, and the variation did not 
exceed to per cent. If the gland was small, trans- 
urethral resection did not permit accurate evaluation 
of the true size, but in each case the resections were 
of short duration, and the weight of tissue removed 
was between 15 and 20 grams. 

Ultrasonic scanning in evaluation of prostatic size 
is more accurate than either clinical or roentgeno- 
graphic methods.—£. Frederick Lang, M.D. 





p^ 


year old Gravida 1, Para 1 mother. The preg- 
nancy was uncomplicated except for excessive 
weight gain of 40 pounds. Delivery per vagina 
was uncomplicated but the amniotic fluid was 
meconium stained. Generalized cyanosis was 
noted immediately at delivery. The infant was 
transferred to The Montreal Children's Hospi- 
tal Neonatal Intensive Care Unit at 2 hours of 
age because of persistent cyanosis and for 


evaluation of abdominal distention which was - 


found to be due to ascites. At that time, exami- 
nation of the heart was normal and there was a 
regular sinus rhythm of 160/min. There was no 
respiratory distress and the lungs were clear. 
Initial umbilical arterial PaO. was 41 mm. Hg 
in room air and 161 mm. Hg in 1co per cent 
oxygen. The hematocrit was 57 per cent. The 
infant required 60-75 per cent ambient oxygen 
for the first 36 hours of life to maintain a PaOs 
in the range of 60-80 mm. Hg. The initial chest 
roentgenogram taken at 5 hours of age showed 
an enlarged cardiothymic silhouette with de- 
creased pulmonary vasculature (Fig. 3/7) which 
persisted for the first week of life. A roentgeno- 
gram at 5 days of age still showed diminished 
pulmonary vasculature. The cyanosis resolved 
and the ascites eventually resolved. The etiol- 
ogy of the ascites remained unknown. The in- 
fant later developed paroxysmal atrial tachy- 
cardia which was controlled with digitalis. At 6 
months of age she was well and had no respira- 
tory symptoms. Her chest roentgenogram at 7 
months was normal (Fig. 38). She remained 
asymptomatic. 


Case 1v. Infant boy S.C. was the 3,330 gram 





Fic. 2. Case u. (4) Anteroposterior chest roentgenogram at 3 hours of age demonstrates a slightly enlarged 





Fic. 1. Case 1. Anteroposterior chest roentgenogram. | 


taken at 16 hours of age. The lungs are mildly .- 


overdistended, with decreased pulmonary vessels ** 


and a moderately enlarged cardiothymic image. 


product of a 39 week pregnancy of a 27 year old 
Gravida 2, Para 2 mother. The pregnancy was 
uneventful and labor lasted 4 hours. Delivery 
was a vaginal vertex and the amniotic fluid was 
meconium stained. Cyanosis was apparent 1m- 
mediately after delivery and the infant required 
oxygen before spontaneous respirations began. 
Abdominal distention was also present. The 
infant was transferred to The Montreal Chil- 
dren's Hospital Neonatal Intensive Care Unit 
for evaluation at 2 hours of age. The infant 
remained cyanotic in Too per cent ambient 
oxygen. The pulse was 200/min. Respirations 
were 60/min. and unlabored. The liver was 
enlarged and palpable 4 cm. below the right 
costal margin. Neurologic examination was 
normal. The chest roentgenogram taken at 3 
hours of age showed decreased pulmonary vas- 
culature and a markedly enlarged heart which 
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heart with decreased pulmonary vasculature. There is no evidence of parenchymal disease. (B) At age 14 
months, the chest roentgenogram demonstrates that the heart and pulmonary vessels are normal. 
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FrG. 3. Case 11. (4) Anteroposterior roentgenogram taken at 5 hours of age shows generalized cardiac en- 
largement and decreased pulmonary vasculature. (B) Follow-up chest roentgenogram at age 7 months 
shows a decrease in the size of the cardiothymic silhouette and normal pulmonary vessels. 


obscured the left lung (Fig. 44). The hemo- 
globin was 17.5 gm. per cent with a hematocrit 
of $7 per cent. At 6 hours of age the umbilical 
artery PaO, was 46 mm. Hg on too per cent 
oxygen. The infant required 80-100 per cent 
ambient oxygen for 3o hours in order to main- 
tain a PaO, in the range of 60-80 mm. Hg. The 
cyanosis rapidly resolved. There were several 
episodes of paroxysmal atrial tachycardia which 
were controlled with digitalis. Follow-up chest 
roentgenogram taken at 6 months of age (Fig. 
4B) showed normal pulmonary vasculature. : 
diagnosis of neonatal hepatitis was made by 
liver biopsy. At that time, there were no cardiac 
or pulmonary symptoms. 


DISCUSSION 


The syndrome of persistent pulmonary 
vascular obstruction in newborn infants 
has been given recent attention in the liter- 
ature’ and seems to be established as a 
clinical entity. These infants have cyanosis, 
persistent from birth in the absence of pul- 
monary or congenital heart disease. There 
is usually little immediate response to 
oxygen. In cases in which cardiac catheter- 
ization has been carried out, high pulmon- 
ary artery pressures have been found in 


association with right to left shunting across 





Fic. 4. Case 1v. (4) Anteroposterior chest roentgenogram at 3 hours of age shows marked enlargement of the 
cardiothymic silhouette which obscures the left lung. The pulmonary vasculature of the right lung is 
diminished. (B) At 6 months of age, the cardiothymic silhouette is still prominent. The pulmonary vessels 


are normal in appearance. 
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partial mastectomy for carcinoma of (ab), 730 
BRoNcHIAL arteriography in silicosis, 810 
brushing combined with bronchography; diag- 
nosis of bronchogenic carcinoma by means 
of, 139 

Broncuitis, emphysema, and air (E), 923 

BRONCHOGENIC carcinoma, diagnosis of, by means of 
bronchial brushing combined with bronchog- 
raphy, 139 

carcinoma; pulmonary infarction secondary to, 
145 

BRONCHOGRAPHY; diagnosis of bronchogenic carci- 
noma by means of bronchial brushing com- 
bined with, 139 

B-Scan diagnostic ultrasound in pediatric patient, 451 

ultrasound; positive and negative contrast ma- 
terial evaluation of congenital urachal 
anomaly, 448 

BusuLFAN lung; report of two cases and review of 

literature, 151 


CALCIFICATIONS, roentgenographically visible; in 
spinal meningioma, 32 
Carerxosis, tumoral, with “fluid levels” in tumoral 
masses, 461 
CALDWELL Lecturer, 1973; Introduction of, 735 
Lecture, 1973; radiologist and obstructive air- 
way disease, 737 
Cancer and Crohn's disease (ab), 724 
and upper gastrointestinal tract hemorrhage; 
benign causes of bleeding demonstrated by 
endoscopy (ab), 497 
cervix; fractionated intracavitary radiation 
therapy with brachytron: general tech- 
niques and preliminary results in treatment 
of, 101 
lung; system for clinical staging of, 130 
prevention and cure, prospect for; President's 
Address, 1973, 3 | 
prostatic; testosterone potentiated radiophos- 
phorus therapy of osseous metastasis in, 678 
rectal, given preoperative irradiation; observa- 
tions on fifteen inoperable/ nonresectable 
cases of, 624 
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renal, fallible sign in staging of; collateral vein 
sign, 660 
Cancerous disease, certain, of head and neck; com- 
bination therapy in, 178 
Cancers, breast, locally advanced, technically suit- 
able for radical mastectomy; simple n astec- 
tomy and radiation therapy for, 67 
nonfixed, of glottic region; surgical management 
of irradiation failures of, 164 
unsuspected, method of detection of; galactog- 
raphy, 55 
Cargon monoxide poisoning, acute; pulmonary 
manifestations in, 865 
Carcinoma, bronchogenic, diagnosis of, by means of 
bronchial brushing combined with bronchog- 
raphy, 139 
bronchogenic; pulmonary infarction secondary 
to, 145 
differential diagnosis of, from diverticulitis of 
sigmoid colon; colonoscopy in (ab), 725 
follicular thyroid; effect of I therapy on sur- 
vival of patients with metastatic papillary 
or (ab), 493 
glottic, by megavoltage radiation therapy and 
results; treatment of, 157 
intracapsular renal cell; parasitic arterial supply 
to, 653 
of breast, levodopa test to predict response of; 
to surgical ablation of endocrine glands 
(ab), 73 
of breast; mammography following primary ra- 
diation therapy for, 62 
of breast; partial mastectomy for (ab), 730 
of cervix; correlation of histopathology with 
clinical results following radiation therapy 
for, 74 
of cervix uteri; comparison between colpostatic 
and line source radium system in treatment 
of, 88 
of cervix, § year survival rates of, treated with 
conventional fractional irradiations; s€- 
quential study on effect of addition of hy- 
perbaric oxygen on, III 
of hypopharynx, 173 
of nasal vestibule; radiation treatment of, 595 
of soft palate and uvula, 603 
of ureter—review of 54 cases (ab), 243 
significance of edema of endolarynx following 
curative irradiation for, 169 
squamous cell, of faucial arch, tonsillar fossa and 
base of tongue; incidence and causes of local 
failure of irradiation'in (ab), 729 
thyroid, and radiation; Chicago endemic (ab), 


493 
urethral, female (ab), 243 
Carcinomas, ovarian, irradiation of; prospective 
comparison of open-field and moving-strip 
techniques, 118 
Carotip artery occlusive disease following external 
cervical irradiation (ab), 492 
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a patent ductus arteriosus and foramen 


ovale. Goldberg et al’ on the basis of ex- 
periments with rats, suggest that intrauter- 
ine hypoxia may lead to an exaggerated 
thickness of the pulmonary arterial media 
and thus increased pulmonary vascular 
resistance. 

The patients which we have described 
appear to conform to previous descriptions 
of this syndrome. There was evidence for 
fetal and neonatal distress in all and 3 in- 
fants were meconium stained. The pres- 
ence of cyanosis immediately at birth is of 
particular clinical importance since this 
finding is usually delayed in patients with 
congenital heart disease. The absence of 
congenital heart disease in our patients was 
confirmed by cardiac catheterization, au- 
topsy or eventual spontaneous improve- 
ment. 

Of central importance to this discussion 
is the question of accuracy of roentgeno- 
logic diagnosis. The roentgenograms ob- 
tained during the first day showed mild to 
moderate cardiomegaly and diminished 
pulmonary vasculature. The expected find- 
ing of hypovascularity is at variance with 
other descriptions. Siassi ef al” thought 
that the pulmonary vessels were normal or 
increased in 4 of their 5 cases, and 1 of the 
2 patients of Burnell e a/.1 was said to have 
prominent pulmonary vascular markings. 
Cardiomegaly, however, was a uniform 
finding. Three of our patients had follow- 
up chest roentgenograms which showed 
normal sized hearts and normal pulmonary 
vessels. A striking feature in each of our 
cases was prominence of the thymic shadow 
and lack of severe thoracic overdistention. 
This is contrary to the appearance usually 
associated with severe cyanotic congenital 
heart disease.‘ 

Marked cyanosis in the newborn period 
is also a presenting sign of transposition of 
the great arteries, pulmonary atresia and 
stenosis with intact ventricular septum, 
tetralogy of Fallot with severe pulmonary 
stenosis or atresia, pulmonary atresia asso- 
ciated with dextrocardia and asplenia, tri- 
cuspid atresia and Ebstein’s anomaly.® 






f m NEN 
Roentgenologically, cardiac size issariable. 
in these disorders and, with the exception-of., 
transposition of the great vessels, the-pul- 
monary vasculature is diminished. > — 
Pulmonary disease must also be excluded 
as a cause of severe hypoxia in these in- 
fants and while fetal distress was evidenced 
by meconium staining in 3 patients, none 
had roentgenographic evidence of mecon- 
ium aspiration. One patient (Case 1) had a 


small pneumothorax which resolved and at . 


autopsy there were multiple small foci of 
amniotic fluid in bronchioles and alveoli 
with slight to moderate neutrophilic and. 
histiocytic exudate. However, no mecon- 
ium was described in the lungs. Further, 
the condition of the patient continued to 
deteriorate after the pneumothorax had 
resolved. The decreased pulmonary venous 
saturation found on cardiac catheterization 
of the second patient could not be explained 
on the basis of hypoventilation alone and 
probably indicates otherwise occult pul. 
monary disease. It is unlikely, however, 
that it is responsible for the severe degree of 
hypoxia present in this patient. 

While the specific diagnosis of persistent 
pulmonary vascular obstruction cannot be 
made on plain chest roentgenograms, it 
should be added to the differential diag- 
nosis of causes of neonatal cyanosis and be 
strongly suspected in cases where dimin- 
ished pulmonary vascularity is seen in asso- 
ciation with a prominent heart and thymus 
in infants whose cyanosis was apparent im- 
mediately following birth. 


CONCLUSIONS 


Four infants whose clinical course con- 
formed to the syndrome “persistent pul- 
monary vascular obstruction in the new- 
born” are reported. 

Each presented with-cyanosis beginning 
immediately following birth and absence 
of congenital heart disease was shown by 
cardiac catheterization, follow-up examina- 
tions or autopsy. oo 

The roentgenologic features are de- 
creased pulmonary vasculature with mod- 
erate enlargement of the cardiothymic sil- 
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CATHETER, venous and umbilical artery, on roent- 
genogram and review of complications: nor- 
mal and abnormal position of, 561 

CEREBRAL inflammation in infants and children; 
various radionuclide patterns of, 247 

Cervix, carcinoma of; correlation of histopathology 
with clinical results following radiation 
therapy for, 74 

carcinoma of, treated with conventional frac. 
tional irradiations; sequential study on 
effect of addition of hyperbaric oxygen on 5 
year survival rates of, 111 
uteri; comparison between colpostatic and line 

source radium system in treatment of carci- 
noma of, 88 

CHENODEOXYCHOLIC acid therapy for dissolving gall- 
stones; efficacy and specificity of (ab), 727 

CHROMOPHOBE adenomas, nonfunctioning, of pitu- 
itary; treatment of, 553 

CLINICAL-ROENTGENOGRAPHIC correlation; blood gas 
studies in neonatal respiratory distress, 279 


ve 


CLoaca, persistent, anomaly of; in female infants, 
413 

CoLrris, necrotizing (ab), 925 

COLLATERAL vein sign; fallible sign in staging of renal 
cancer, 660 

Coton, small left, neonatal, syndrome, 322 

CoLonoscopy in differential diagnosis of carcinoma 
from diverticulitis of sigmoid colon (ab), 
728 

CoMPUTERIZED radiation treatment planning with 
ultrasound, 213 

CONGENITAL membranous atresia of colon, "Wind- 
sock Sign” of, 330 

urachal anomaly; B-scan ultrasound; positive 

and negative contrast material evaluation 
of, 448 

Contrast media; problem of adverse reactions to 
(ab), 728 

Croun’s disease and cancer (ab), 724 

Cystitis cystica masquerading as bladder tumor, 410 

CvsTocRAPHY, double contrast, using universal gyro- 
scopic x-ray TV apparatus, 664 

Cvsrs, foregut, in thorax; morphologic analysis of, 
851 

renal, percutaneous puncture of; for diagnosis 

and treatment (ab), 242 


Dentist and radiotherapy, 188 
Diacnosis and staging of neuroblastoma; right angle 
upper gastrointestinal series in, $73 
angiographic, of renal parenchymal disease; 
chronic glomerulonephritis, chronic pyelo- 
nephritis, and arteriolonephrosclerosis (ab), 
939 
differential, of carcinoma from diverticulitis of 
sigmoid colon; colonoscopy in (ab), 326 
foramen magnum tumors; pitfalls in (ab), 492 
intrauterine, and postnatal evaluation; radiol- 
ogy of conjoined twins, 424 
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of arteriovenous malformations of brain; radio- 
nuclides in (ab), 919 
optimal, of renal masses in children by combin- 
ing and correlating diagnostic features of 
sonography and radiography, 438 
radiologic differential, of hypervascular renal tu- 
mors (ab), 940 
radiologic, of pericardial diseases (ab), 724 
Diacnostic aid, new; usual unusual manifestations 
of "Hilar Haze" and sarcoidosis, 821 i 
features of sonography and radiography; opti- 
mal diagnosis of renal masses in children by 
combining and correlating, 438... 
percutaneous opacification of benign pulmonary 
lesions (ab), 496 E 
procedures; femoral artery complications after 
(ab), 942 
ultrasound, B-scan, in pediatric patient, 431 
yield of fibre-optic endoscopy in operated stom- 
ach (ab), 724 
DiaPHRAGM sign, continuous; newly-recognized sign 
of pneumomediastinum (ab), 724 
"DiMPrE Sign,” malignant renal tumors producing 
cortical retraction, 648 
Disease, obstructive airway, and radiologist: Cald. 
well Lecture, 1973, 737 
cavitary fungus, of lungs (ab), 496 
chronic renal; angiography in (ab), 728 
Crohn's, and cancer (ab), 724 
Graves’; attempt at thyroid ablation with radio- 
active iodine for treatment of ophthal. 
mopathy in (ab), 732 
Hodgkin's, in children; incidence of complica- 
tions following staging laparotomy for, $31 
Hodgkin's, in patients undergoing extended field 
or total lymph node irradiation; evaluation 
of effects of splenectomy in, 521 
Hodgkin's; nodal recurrences following radical 
radiation therapy in, £36 
hyaline membrane; predictability of pneumo. 
. thorax in, 274 
occlusive, carotid artery, following external 
cervical irradiation (ab), 492. b 
pulmonary, and methotrexate therapy (ab), 494 
renal parenchymal; chronic glomerulonephritis, 
chronic pyelonephritis, and arteriolonephro- 
Sclerosis; angiographic diagnosis of (ab), 
939 
Diseases, cancerous, certain, of head and neck; 
combination therapy in, 178 
pericardial, radiologic diagnosis of (ab), 724 
DivgRTICULITIS of sigmoid colon; colonoscopy in 
differential diagnosis of carcinoma from 
(ab), 728 l 
DosEMETER, matrix, to study uniformity of high 
energy x-ray beams, 192 
Dosimetry and external beam treatment planning; 
analog system for, 202 | 
Dvopenum, isolated incomplete rotation of, re- 
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_houetté. The lungs are normal in volume or 
- "only mildly overdistended and show. no 

roentgenologically apparent parenchymal 
disease. ^. "LX E 

This entity should be considered in the 
differential diagnosis of cardiovascular ab- 
normalities which cause cyanosis in the 
newborn infant. 


Barry D. Fletcher, M.D. 
Departrüent of Radiology 
Montreal Children's Hospital 
2300 Tupper Street 

Montreal 108, P.Q., Canada | 


— We wish to thank Dr. Robert L. Williams 


for his help in reviewing the manuscript. 
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agement of, 608 
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THE ABERRANTLY POSITIONED THYMUS ^ 


A CAUSE OF MEDIASTINAL OR NECK MASSES IN CHILDREN 


By GARY D. SHACKELFORD, M.D., and WILLIAM H. McALISTER, M.D. 


ST. L OUIS, MISSOURI 


HE marked variability in size and con- 
figuration of the thymus in infants and 
children is well known to radiologists. 
This variability is so great that as yet there 


are no accepted roentgen or anatomic. 


standards 
thymus. 

It is now generally accepted that the 
thymus, regardless of size or shape, does 
not cause respiratory distress. As Dunbar‘ 
recently pointed out: “For all practical pur- 
poses the thymus gland, no matter how 
large, does not compress or displace normal 
structures, and this constitutes a hazard 
only inasmuch as it may be wrongly diag- 
nosed as representing a lesion—a superior 
mediastinal mass, or collapse or consolida- 
tion of an upper lobe.” 

The gradual acceptance of this concept 
has prevented many unwarranted thymec- 
tomies, and as techniques have become 
more sophisticated, particularly with the 
advent of fluoroscopic and radiographic 
evaluation of the airway, diagnosis in in- 
fants and children with obstructive airway 
symptoms has become more specific. S” 

Occasionally, however, by virtue of an 
anomalous position, the thymus can be con- 
fused with pathologic mediastinal or neck 
masses. We report here 3 such cases, 2 
which were unassociated with any obstruc- 
tive airway symptoms, and 1 in which an 
anomalously positioned thymus produced 
unilateral wheezes and obstructive emphy- 
sema of 2 lobes of the right lung. 


for an abnormally enlarged 


EMBRYOLOGY 


The thymus originates as paired ven- 
tral sacculations of the third pharyngeal 
pouches during the sixth week of embryo- 
logic development. The initially hollow 


thymic primordia. mdi Become solid epi- 
thelial bars. The lower ends enlarge and 
unite superficially during the eighth week. 
They become attached to the pericardium 
and gradually sink with it into a permanent 
position in the thorax. Thymic lympho- 
cytes arise from hematopoietic stem cells 


and colonize the epithelial thymic anlage. 


during the third month of development. u 
From 21 to 42 per cent of the time the 
fourth pharyngeal pouches also give rise to 
thymic primordia. 23 When this occurs 
thymus IV Is ty pically small and is situated 
adjacent to or in continuity with the 
superior parathyroid glands or the thy- 
roid.” 

During its descent into the thorax the 
upper ends of the thymus become drawn 
out and finally vanish. It is during the 
stage of descent that primordial thymic 
tissue may become arrested in the neck 
and present later as a malformation. 

Following its descent the thymus is 
located predominantly in the anterior 
mediastinum, overlying the pericardium 
and the great vessels at the base of the 
heart. The upper poles of the thymus lobes 
are closely applied to the trachea and oc- 
casionally even extend into the lower neck. 


REPORT OF CASES 


Case 1. (A.J. CH48837.) A 7 month old boy 
was admitted on October 18, 1961, for evalua- 
tion of a bulging suprasternal mass which had 
initially been noted 4 months earlier and had 
not enlarged during the subsequent interval. 
There was no history of respiratory distress or 
feeding difficulties. 

Physical examination disclosed a soft mass 
in the suprasternal fossa which increased in 
size during expiration and crying, especially in 
the prone position. | 


* From the Division of Pediatric Radiology, Mallinckrodt Institute of Radiology, Washington. University School of Medicine, 


St. Louis, Missouri. 
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HinscusPRUNG's disease and other pathologic states, 
roentgen evaluation and differentiation 
from; meconium plug syndrome, 342 

Hisriocvrosis X; radiology of bone changes in (ab), 
245 

HisroPaTRoLOGY, correlation of, with clinical results 
following radiation therapy for carcinoma 
of cervix, 74 

HopckiN's disease in children; incidence of complica- 
tions following staging laparotomy for, 531 

disease in patients undergoing extended field or 


total lymph node irradiation; evaluation of 


effects of splenectomy in, 521 
disease; nodal recurrences following radical ra- 

diation therapy in, 536 

HoMoTRANSPLANTATION, renal; angiographic fea. 
tures in first 180 days following surgery 
(ab), 241 

Hyatine membrane disease; predictability of pneu- 
mothorax in, 274 

HyDRONEPHROSIS, congenital nonobstructive, and bi- 
lateral vesicoureteral reflux in identical 
twins, 398 

significance of distended bladder in interpreta- 

tion of intravenous pyelograms obtained on 
patients with, 402 

HYPERBARIC oxygen, sequential study on effect of 
addition of; on § year survival rates of 
carcinoma of cervix treated with conven- 
tional fractional irradiations, 111 

HYPOPHARYNX, carcinoma of, 173 

Hyoprasta, adenoidal; ataxia-telangiectasia; chronic 
pneumonia, sinusitis, and, 297 


PIT therapy on survival of patients with metastatic 
papillary or follicular thyroid carcinoma; 
effect of (ab), 493 

(ICRU) International Commission on Radiation 
Units and Measurements, 708 

IpENTICAL twins, bilateral vesicoureteral reflux and 
congenital nonobstructive hydronephrosis 
in, 398 

Irac biopsies, 35, analyzed quantitatively; studies 
of pathogenesis of aseptic necrosis of femo- 
ral head; evaluation of bony matrix bases 
on (ab), 940 

vein. venography; evaluation of ureteral ob- 

struction in bony pelvis with, 124 

[MMUNOSUPPRESSION and ameroid constrictors: eval- 
uation of primate allografts following treat- 
ment with, 782 

In rANTS, female; anomaly of persistent cloaca In, 411 

INFARCTION, acute myocardial, lung shadows after 
(ab), 723 

pulmonary, secondary to bronchogenic carci- 

noma, 14§ 

Inrection, pulmonary; aeration disturbances sec- 
ondary to, 261 

INFLAMMATION, cerebral, in infants and children; 
various radionuclide patterns of, 247 
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InyecTION, mammary duct (ab), 731 
INSULINOMA; arteriography in, 634 
INTERNATIONAL Commission on Radiation Units and 
Measurements (ICRU), 708 
INTRA-ABDOMINAL hemangiopericytoma; report of 
four cases and review of literature (ab), 497 
INTRATHECAL medications, complicating factor in 
regimens based on; second sac, 568 
INTRATHORACIC apical, extrapleural, traumatic pseu- 
domeningocele, 887. E 
IxrRAvENoUs pyelograms,: interpretation of; ob. 
tained on patients with “hydronephrosis;” 
significance of distended bladder in, 402. 
INTRAVENTRICULAR meningiomas of fourth ventricle, 
as : Ds 
Inrropuction of Caldwell Lécturer, 1973, 216 
of Janeway Lecturer 1973, got 
IopiNE, tissue, inherently stable system for measur- 
ing; using its K-absorption edge, 583 
TripiuMm 192, brachytherapy, sources; calibration of, 
211 
IRRADIATION, curative, for carcinoma: significance 
of edema of endolarynx following, 169 
external cervical; carotid artery occlusive dis. 
ease following (ab), 492 
failures of nonfixed cancers of glottic region; 
surgical management of, 164 
in squamous cell carcinoma of faucial arch, 
tonsillar fossa and base of tongue; incidence 
and causes of local failure of (ab), 729 
of ovarian carcinomas; prospective comparison of 
open-field and moving-strip techniques, 118 
patients undergoing extended field or total 
lymph node; evaluation of effects of splenec- 
tomy in Hodgkin's disease in, 521 
preoperative; observations on fifteen inoperable 
/nonresectable cases of rectal cancer given, 
624 
preoperative, of operable adenocarcinoma of 
rectum and rectosigmoid colon; report of 
randomized study (ab), 498 - 
total body, in treatmént of chronic lympho- 


genous leukemia; Janeway Lecture, 19735, 


504 
Janeway LECTURE 1973, 504 
introduction of, sor 


Kart Wilhelm Stenstrom, Ph.D., 1891-1973 (E), 472 


Laparotomy, staging, for Hodgkin's disease in chil- 
dren; incidence of complications following, 
§31 

Lesions, benign pulmonary; diagnostic percutaneous 
opacification of (ab), 496 . 

parasitic. pulmonary, by Paragonimus peru- 

vianus (ab), 723 ZU 
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Fic. 1. Case t. (4) Frontal roentgenogram of the chest showing widening of the superior mediastinum char- 
acteristic of normal thymus. (B) Lateral neck roentgenogram showing a soft tissue mass which displaces 


the trachea posteriorly. 


An anteroposterior roentgenogram of the 
chest revealed widening of the superior mecias- 
tinum characteristic of normal thymus (Fig. 
14). A lateral roentgenogram of the neck 
showed a homogeneous soft tissue density ‘ust 
above the suprasternal notch which displaced 
the trachea posteriorly and narrowed its lumen 
slightly (Fig. 18). The mass was much more 
prominent during expiration, descending par- 
tially into the thorax during inspiration. The 
roentgenographic opinion was that of a mobile 
superior mediastinal soft tissue mass, most 
likely normal thymus. 

After an interval of 2 months, during which 
the mass did not change in size, surgery was 
performed because of the clinical suspicion of a 
pathologic mass. Following a suprasternal in- 
cision a large suprasternal "mass" was en- 
countered. The mass extended inferiorly into 
the superior mediastinum and superiorly and to 
the left over the trachea, attaching to the left 
common carotid artery. The mass was com- 
pletely removed. The excised specimen mezs- 
ured 10X 4.£X 1.5 cm. | 
Pathologic examination revealed normal thy- 
mus. s | 


-Camment. This case represents partial 
failure of descent of the thymus. The 
clinical and. roentgenographic features are 
remarkablv similar to those of 2 previously 
reported cases.?'? [n all 3 cases there was a 


& 


soft suprasternal mass which was essential- 
ly asymptomatic and became more promi- 
nent when the intrathoracic pressure was 
increased or the child was inverted or 
placed in the prone position. 

Whether the thymus in this position ever 
compromises the airway sufficiently to 
produce significant symptomatology is a 
matter of controversy. Sealy e£ a/.,2° in 
reporting their results of thymectomies in 
8 infants and children, most with respira- 
tory distress, emphasize that the strategic 
location of the occasional thymus with 
sufficient tissue in the region of the superior 
thoracic inlet is more crucial in the pro- 
duction of tracheal compression and ob- 
structive airway symptoms than the bulk 
of the thoracic portion of the gland. No- 
back," in an autopsy study of the thymus 
in 65 live and stillborn infants, found a 
cervical extension of the thymus gland in 
80 per cent of cases, but in only 4 cases 
was the cervical part of the thymus "very 
large." 

In the differential diagnosis of soft or 
cystic neck masses in children, branchial 
cleft cyst 1s a consideration but it is located 
laterally, anterior to the sternocleidomas- 
toid muscle, and seldom extends inferiorly 
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to the clavicle. Thyroglossal duct cyst, con- 
genital goiter, and teratoma are midline 
lesions, but none of these lesions has the 
unique feature of appearing to rise out of 
the superior mediastinum with an increase 
in intrathoracic pressure. Cystic hygroma 
theoretically could clinically resemble un- 
descended thymic tissue. 

Partially or completely undescended 
thymic tissue can also present as a lateral 
neck mass, anterior to the sternocleido- 
mastoid.*!* Cervical thymic cyst occurs 
occasionally, presumably secondary to de- 
generative cystic change in ectopic cervical 
thymus? and benign thymoma of an 
undescended thymus in a child has been 
reported."” 


Case rn. (M.M. CH72-12167.) A 4 month old 
girl was seen on December 11, 1972, for evalua- 
tion of a 1 week history of symptoms of an up- 
per respiratory tract infection. Physical exami- 
nation disclosed a temperature of 40° C. and a 
high-pitched wheeze was heard over the right 
lung. Past history was unremarkable. 

Chest roentgenograms and fluoroscopy showed 
a smooth, ovoid 3.5X2.0 cm. right superior 
mediastinal mass which deviated the trachea 
and barium filled esophagus slightly to the left 
and impinged upon the right upper lobe 
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bronchus, displacing it inferiorly and narrowing” 
it slightly. The bronchus intermedius was also - 
narrowed, producing obstructive emphysema of 
the right middle and lower lobes (Fig. 2, f and 
B). "s PENNE 

Right thoracotomy 1 week later revealed the 
mass to be thymus which was positioned anom-_ 
alously. The right lobe extended posteriorly . . 
between the superior vena cava (SVC) and as- 
cending aorta, then laterally around the poste- 
rior aspect of the SVC. It lay against the right - 
lateral aspect of the trachea and esophagus and 
displaced the right mainstem bronchus infe- | 
riorly. Frozen section confirmed the mass to be 
thymus, but the portion of the right lobe ex- 
tending posterior and lateral to the SVC was 
removed because of its displacement of the 
right bronchus. The operative specimen was a 
5X21 cm. piece of tissue. 

Pathologic examination revealed normal thy- 
mus. 

Postoperatively the wheezes and obstructive 
emphysema in the right lung disappeared. 


Comment. 'This is a rare case of roent- 
genographically and surgically documented 
obstructive pulmonary emphysema pro- 
duced by histologically normal thymus 
impinging on a bronchus. The normally 
mobile thymus was relatively fixed in 





Fic. 2. Case 11. (4) Frontal and (B) left anterior oblique roentgenograms of the chest showing a right superior 
mediastinal soft tissue mass which deviates the barium filled esophagus slightly to the left. Hyperlucency 
of the lower half of the right lung is secondary to obstructive emphysema of the right middle and right lower 


lobes, confirmed fluoroscopicall y. 
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. position. by virtue of its anomalous rela- 
tionship to the SVC and ascending aorta, 
resulting in displacement and narrowing 
of the right bronchus. 

| Preoperatively, bronchogenic cyst, thy- 
mic cyst, teratoma or lymphadenopathy 
were considered to be the most likely possi- 
bilities. Normal thymus was excluded 
. from the preoperative differential diagnosis 
because of the airway narrowing and ob- 
. structive emphysema. Thymoma was con- 
sidered very unlikely because of the rarity 
of thymic tumors in children,% 226% ex. 
cluding leukemia and lymphoma. 


Case tt. (J.N. CH70-7229.) A 4 month old 
boy was admitted on January 23, 1970, with a 
3 day history of vomiting and diarrhea compli- 
cated by several seizures presumably secondary 
to transient but severe electrolyte imbalance. 

Roentgenographic examination of the chest 
followed by a barium swallow revealed a 
2.5X1.5; cm. smooth, ovoid right superior 
mediastinal mass deviating the trachea slightly 
anteriorly and the esophagus slightly to the left 
(Fig. 3, 4-C).. 

Skin tests with intermediate PPD and histo. 
plasmin were negative, and a thyroid scan with 
I?! showed a normal thyroid with no substernal 
extension. The roentgenographic opinion was 
bronchogenic cyst, with a thymic mass, lymph- 
adenopathy, teratoma, or cystic hygroma less 
likely. 

Right thoracotomy revealed a smooth encap- 
sulated mediastinal mass wrapped around the 
right lateral aspect of the superior vena cava, 
with the bulk of the mass situated posterior to 
this vessel. The mass was considered at surgery 
to be thymus. An excisional biopsy of the mass 
was performed, with the remainder of the thy- 
mus left 7» situ. The resected specimen mea- 
sured 2.:X2X 1 cm. 

Pathologic examination revealed normal thy- 
mus. 


Comment. In this. case the bulk of the 
thymus was located posterior to the SVC, 
displacing the trachea anteriorly and the 
esophagus to the left. In" Noback's" ana. 
tomic study the thymus was sometimes 
found to wrap laterally and posteriorly 
around the trachea, although it is not 
stated how often this occurred. Sealy ez 4/2? 
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reported 2 infants with respiratory distress 
presumably secondary to thymus which 
partially encircled the trachea and dis- 
placed it forward, narrowing it in the 
anteroposterior plane. 


DISCUSSION 


In the early decades of this century thy- 
mectomy or thymic irradiation was fre. 
quently performed in infants and children 
in the belief that a hypertrophied thymus 
was a frequent cause of obstructive airway 
symptoms and even sudden death.'? With 
accumulation of anatomic and radiologic 
data there has been gradual acceptance! 
that the thymus can vary enormously 
in size and configuration and still be nor- 
mal, and that for practical purposes the 
thymus does not cause obstructive respira- 
tory symptoms or sudden death.* 59 These 
concepts are basically sound and have 
stood the test of time, despite occasional 
documented cases where the thymus has 
been shown to produce displacement and/ 
or narrowing of the airway, with relief of 
symptomatology following partial or com- 
plete thymectom y.?? 

The purpose of this report is not to re- 
vive the concept of the prominent thymus 
as a cause of respiratory distress. In fact, 
only 1 of our 3 patients was symptomatic, 
and this was bv virtue of an anomalously 
positioned thymus entrapped between the 
SVC and ascending aorta and lodged 
against the right mainstem bronchus, pro- 
ducing obstructive emphysema of the right 
middle and right lower lobes. 

In none of our cases was the thymus en- 
larged. The feature they had in common 
was an aberrantly positioned thymus which 
led to confusion with pathologic media- 
stinal or neck masses. The thymus which 
presents as a bulging suprasternal mass 
during expiration or when intrathoracic 
pressure is increased should be sufficiently 
characteristic for diagnosis. Considerable 
diagnostic difficulty can arise, however, 
when an aberrantly positioned intrathor- 
acic thymus displaces the trachea or esoph- 
agus (Fig. 3, 4-C) or produces obstructive 
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Fic. 3. Case 11. (4) The frontal roentgenogram of the chest shows a right superior mediastinal soft tissue 
density which is consistent with normal thymus. (B) The lateral roentgenogram, however, reveals anterior 
tracheal deviation. (C) Frontal spot roentgenogram during barium swallow shows slight displacement of 


the esophagus to the left. 


emphysema (Fig. 2, 4 and 5). If surgery 
is not dictated by obstructive esophageal 
or airway symptoms, a diagnostic trial of 
adrenocorticosteroids might be considered, 
as normal thymic tissue will undergo acute 
atrophy.? 


SUMMARY 


Three cases are reported in which the 
thymus gland was anomalously positioned, 
leading to confusion with pathologic media- 
stinal or neck masses. 

In one patient the thymus was lodged 
between the superior vena cava and ascend- 


ing aorta and impinged upon the right 
mainstem bronchus, producing obstructive 
emphysema of the right middle lobe and 
right lower lobe. In another patient the 
thymus displaced the trachea anteriorly 
and the esophagus to the left. An incom- 
pletely descended thymus in the remaining 
child presented as a substernal mass which 
enlarged during expiration or when intra- 
thoracic pressure was increased. 

A diagnostic trial of adrenocorticoster- 
oids can be employed to help distinguish 
aberrantly positioned thymus from other 
mediastinal masses. E 
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ATAXIA-TELANGIECTASIA: CHRONIC PNEUMONIA, 
SINUSITIS, AND ADENOIDAL HYPOPLASIA* 


By M. B. OZONOFF, M.D. 


NEWINGTON, CONNECTICUT 


TAXIA-TELANGIECTASIA is a fatal 
disease of autosomal recessive 1n- 
heritance characterized by progressive 
neurologic degeneration, cutaneous and 
conjunctival telangiectasis, immunologic 
impairment, growth failure, and frequent 
infections. Cerebellar ataxia and choreo- 
athetosis are the first abnormalities noted, 
usually by 4 to 6 years of age. Telangiecta- 
ses do not appear until after neurologic 
signs are recognized and are most common 
in the bulbar conjunctiva and the skin of 
the face, ears, neck, and extremities. No 
cerebral or visceral vascular anomalies are 
present; the neurologic abnormalities are 
attributed to progressive degeneration of 
Purkinje and other cerebellar neurons. In- 
tellectual function may be unaffected ini- 
tially, but usually deteriorates as the dis- 
ease advances. 


REPORT OF A CASE 


D.R. was an 8 year old white girl with ataxia, 
dysarthria, and chronic cough. 

She weighed 2,225 grams at birth and was 
placed in a high oxygen atmosphere for the 
first postnatal week. From this time, her health 





Fic. 1. Age 83 years. Bulbar conjunctival 
telangiectasia. 





Fic. 2. Bronchial wall thickening is present at the 
right lung base. Slight hyperaeration, patchy left 
lower lobe atelectasis, and old right pleural reac- 
tion. 


and development had been normal until she 
began to fall frequently at the age of 3 years. 
Deünite ataxia was obvious by 6 years of age. 
Frequent upper and lower respiratory tract in- 
fections were described. She was the sixth of 7 
children. The firstborn child, also a girl, had 
died at the age of 8 years with a diagnosis of 
ataxia-telangiectasia, and had had a lobectomy 
for bronchiectasis. All 4 grandparents were of 
French extraction, but were not related. 
Physical examination revealed cerebellar 
ataxia, generalized hypotonia, and lateral ny- 
stagmus. Continuous drooling, dysarthria, and 
a marked intellectual deficit were present. 
Prominent, tortuous bulbar conjunctival ves- 
sels were noted at age 84 years (Fig. 1). No 
cutaneous telangiectases were evident. Tonsillar 
and cervical lymph node’ tissues were con- 
spicuously diminished. (Some lymphoid tissue 
was later removed from around the eustachian 
tube orifices, but the main adenoidal mass was 
not approached.) | 
Immunoglobulin analysis revealed absence of 
IgA, decreased IgG, and. normal IgM serum 
levels, Sweat electrolyte levels. were normal. A 


E 


* Erom the Department of Radiology, Newington Children's Hospital, Newington, Connecticut. 
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Fic. 3. Detail of left lower lung. Parahilar bronchial 
wall thickening and fibrocystic changes at the lung 
base resemble those of cystic fibrosis. 


pneumoencephalogram was interpreted as show- 
ing cerebellar atrophy. 

Progressiveneurologic dvsfunction was noted, 
and soon the child was barely able to sit and she 
became speechless. She died just before her 
eleventh birthday. 


DISCUSSION 


Repeated sinopulmonary infections are 
noted in three-fourths of patients with 
ataxia-telangiectasia, usually starting at 
about 4 to 6 years of age. Infection in non- 
respiratory structures is said to be un. 
common.’ Severe neurologic impairment, 
bronchiectasis, and pulmonary fibrosis are 
usually progressive, leading to death by the 
time of adolescence. These infectious pro- 
cesses are probably attributable both to 
neurologic dysfunction and immunologic 
incompetence. 

A defect of embryonic mesenchyme has 
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been postulated, with consequent immuno- 
logic and vascular abnormalities. There is a 
relative or complete failure in delayed 
hypersensitivitv mechanisms and in pro- 
duction of IgA. A significant decrease or 
absence of lymphoid tissue has been noted 
clinically in many of these patients. In one 
report,’ 4 of 5 patients were stated to have 
no adenoidal tissue visible on lateral naso- 
pharyngeal roentgenograms. The true inci. 
dence of small adenoids in these patients is 
not known. 

Roentgenologically, the chronic pulmo- 
nary disease was characterized by hyper- 
aeration, fibrosis, and cystic changes (Fig. 
2; and 3). These abnormalities are very 
similar to those in cystic fibrosis, and both 
diseases also manifest chronic paranasal 
sinusitis (Fig. 4). 

The associated clinical findings of ataxia 





Fic. 4. Frontal sinuses are not developed. Maxillary 
and ethmoid sinuses show mucosal hyperplasia or 
complete opacification. 
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Fic. 5. Age 10 years. Adenoidal tissues are less prom- 
inent than expected at this age. 


and telangiectasia should help distinguish 
this syndrome from cystic fibrosis. In the 
absence of such information, small ade- 
noidal structures seen on the lateral para- 
nasal sinus roentgenogram (Fig. 5) may be 
of value in differential diagnosis. 


Ataxia-Telangiectasia 
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SUMMARY 


The syndrome of ataxia-telangiectasia is - 
characterized by ataxia, progressive neuro- 
logic degeneration, cutaneous and conjunc- 
tival telangiectasis, and immunologic de- 
ficiency. DEPO 

Roentgenologic evidence of chronic pul- 
monary and sinus infections and decreased. 
lymphoid tissue will usually be present. i 

As the sinopulmonary abnormalities re- 
semble those of cystic fibrosis, a small ade- 
noidal mass may be of differential aid. — 
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AIR ESOPHAGOGRAM* 


A' SIGN OF POOR RESPIRATORY EXCURSION IN THE NEONATE 


By THEODORE E. KEATS, M.D., and THOMAS H. SMITH, M.D. 


CHARLOTTESVI LLE, VIRGINIA 


HE air-filled, noncollapsing esophagus 

has been described in adults as a 
manifestation of intrinsic disease of the 
esophagus, or as the result of chronic in. 
Hammatory disease of the lung which pre- 
vented collapse of the esophagus by virtue 
of adhesions to the esophagus. We have 


found the same phenomenon in neonates 












"wi piratory distress of varied etiology 
aBdobelieve it to represent a useful sign of 
deranged ‘kespiratory physiology. 


This repért’ will serve to demonstrate 
this sign and illustrate its incidence in a 
variety of disease entities, 


REPORT OF CASES 


Case 1, This 2,100 gram premature infant 
was noted to have severe respiratory distress 
within hours of birth. Roentgenograms were 
obtained at 12 hours of age, approximately 1 
hour before his demise. 

Roentgen examination of the chest demon. 





Fic. 1. 


strated the characteristic findings of hyaline 
membrane disease and, in addition, showed air 
hiling the esophagus. This was best seen in the 
lateral projection (Fig. 1, 4 and B). 


Case 11. This 2,480 gram premature infant, 
the product of a pregnancy complicated by 
cephalo-pelvic disproportion and breech pre- 
sentation requiring a cesarean section, de- 
veloped respiratory distress within 2 hours of 
birth. 

His initial roentgenographic study demon- 
strated the typical hyaline membrane disease 
pattern and in the lateral view, the gas-filled 
esophagus was noted (Fig. 2, A and B) at 24 
hours. 

The child was in severe distress, but gradually 
improved with intensive medical treatment. 

A follow-up roentgenogram obtained after 
clinical recovery (in this case, 1 week later) 
failed to demonstrate any lung pathology or the 
gas-filled esophagus (Fig. 2€). 


Case ni. A full term 2,840 gram infant with 






Case 1. (f) Anteroposterior and (B) lateral roentgenograms demonstrate the findings of severe 


hyaline membrane disease and the air-filled esophagus. 


* From the Department of Radiology, University of Virginia School of Medicine, Charlottesville, Virginia. 
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Fic. 2. Case m. (4) Anteroposterior and (B) 
lateral roentgenograms reveal moderate 
changes of hyaline membrane disease and an 
air esophagogram. (C) A follow-up lateral 
view 1 week later fails to demonstrate lung 
pathology or the gas-filled esophagus. 


"€ 





Fic. 3. Case rrr. (4) Anteroposterior and (B) lateral roentgenograms reveal the 
findings of “wet lung" and the air esophagogram. 
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Powerful tools for radiotherapy . 
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Fic. 4. Case Iv. (4 and B) This oversedated 
. cyanotit infant was found to have poorly ex- 
panded lungs and an air esophagogram with- 
out other parenchymal! abnormality. (C) With 
clinical improvement, :he air esophagogram 
disappeared. 


initial respiratory distress was found on roent- 
genologic examination to have the character. 
istic findings of transient tachvpnea of the new- 
born (“wet lung disease") manifested by over- 
expansion, pleural fluid, and linear opacities 
in the lungs. 

An air esophagogram was seen in the lateral 
projection (Fig. 5, Z and B). 

Clinically, the patient improved within 12 
hours and underwent an uneventful nursery 
course thereafter. Follow-up roentgenog-ams 
were not obtained. 


Case tv. This 2,260 gram premature ir fant 


E 


was the prod. ct of a complicated delivery dur. 





ing which the mother was given a large amount 
of analgesia. The infant was sluggish and 
cyanotic initially. 

Chest roentgenograms (Fig. 4, 4 and B) 
taken at that time showed poor expansion of 
the chest without parenchymal abnormality 
and an air esophagogram. 

The child gradually improved clinically with 
better pulmonary expansion and repeat roent- 
genograms taken several days later failed to 
demonstrate the air-filled esophagus (Fig. 4C). 


Case v. This 1,275 gram premature female 
infant was well initially, but was noted to have 
a heart murmur. 


ARARAEQUM HE 





Power, Precision 
and Reliability 





The most successful medical linear acceler- 
ator in use today, the Clinac 4 has effectively 
become the standard of second generation 
supervoltage therapy equipment. Excellent 
clinical characteristics, outstanding beam 
definition and exceptionally flat fields, 
permit aggressive and accurate radiotherapy. 
High dose rate and mechanical precision 
provide time savings and rapid treatment 
set-ups. Modular design, combined with 
positive preventive maintenance has 
resulted in an outstanding reliability record 
for the Clinac 4. 
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Clinac 4S 


Clinac 4 Performance 
From aWall-Mounted Unit 


The Clinac 4S has all the desirable Clinac 4 
beam characteristics, plus some distinctive 
features of its own: It provides the largest x 
field sizes routinely achieved by any com- 
mercially available medical linear acceler- 
ator. Precise set-ups are facilitated by a 
hand-held pendant, which remotely controls 
all collimator and gantry motions — and by 

a wall-mounted digital readout panel that 
displays the significant x-ray head positions. 
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Air Esophagogram 
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Fic. 5. Case v. (4 and B) Initial roentgenograms obtained because of a heart murmur revealed no abnor- 
mality. (C and D) At 3 weeks of age the typical findings of the Wilson-Mikity syndrome and a gas-filled 


esophagus were noted. 


Chest roentgenograms at 1 day of age showed 
no abnormality (Fig. 5, 7 and B). 

At approximately 3 weeks of age she became 
gradually cyanotic and dyspneic and was found 
to have the roentgenographic changes of the 
Wilson-Mikity syndrome, or pulmonary dys- 
maturity. At this time, a gas-filled esophagus 
was noted (Fig. ;, C and D). 

The respiratory symptoms eventually cleared 
over the next several weeks and, with the clini- 
cal improvement, the air esophagogram was no 
longer seen. 


DISCUSSION 


The air esophagogram is seen in the 
neonate at the time of his most marked 
respiratory distress regardless of the eti- 


ology. The common denominator appears 
to be poor respiratory excursion of the 
chest. It is seen most consistently in in- 
fants with respiratory distress syndrome 
(hyaline membrane disease), where there 
is recognized diminished compliance of 
the lungs. However, Case 1v, a baby with- 
out intrinsic lung disease, but with poor 
respiratory effort due ‘to oversedation of 
the mother prior to delivery, indicates that 
the mechanism of production of the air 
esophagogram is probably the limited ex- 
cursion of the chest wall. |. 

The gas esophagogram may demonstrate 
the esophagus in its entirety as in Case I, 
or only in part-as in Cases r1 and iu. It is 
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five electron beam energies from 6 to 18 MeV 
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A high energy photon beam at 10 MV and 


are available from this 100 cm isocentrically 
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mounted machine. A 5 MW klystron tube 
powers the unit. A fully achromatic beam 
bending magnet and a gridded electron gun 
assure stability. Dual dosimetry and inde- 
pendent interrogate circuitry are standard 
eatures of this instrument. Because of these 
lear-cut advantages, the Clinac 18 has been 
widely accepted as the equipment of choice 
for progressive therapy centers around the 
world. More than 30 units are scheduled 
for installation within the next two years. 


New Keystone for Radiation 
Therapy Centers 
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Dual Modality in 
an Economical Pac 


Combining the inno 
design features of thi 
Clinac 18 with the pr 
power circuits of the 
Clinac 4, the Clinac 1 
offers dual modality . 
minimum cost. The | 
chine features an 8 M 
photon beam and 4 t 
MeV elect ~ beam 





304 — | Theodore E. Keats and Thomas H. Smith 


-not seen in all infants with respiratorv dis- 


- tress, abut it is our impression that it 


occurs most commonly in infants wita the 
most marked respiratory embarrassment. 

Follow-up studies of these infants indi- 
cate that the noncollapsing state o? the 
esophagus will disappear with resolation 
of the disease process and improvement of 
respiratory function. The infantile esopha- 
gus 1s relatively loose and atonic compared 
with the adult and it would appear that 
its emptying is related in part to the normal 
dynamism of the adjacent lungs. 

It is of some interest to point out that 
we have infrequently seen the air esophago- 
gram 1n our patients with amnionic aspira- 
tion syndrome, or in other forms of neo. 
natal pneumonitis. This may prove tc be a 
useful diagnostic differentiating point and 
should be tested further. 

For completeness we should state that 
the air esophagus may be seen in normal 
infants if filming is performed during nor- 
mal regurgitation of gas from the baby's 
stomach. 

The noncollapsing esophagus is a recog- 
nized entity in disease, where the walls of 
the esophagus become fixed by scarring 
and adhesions to surrounding structures, 
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so that its lumen will remain patent and 
fail to collapse. It is also seen in postopera- 
tive chests and mediastinitis due to the 
same mechanism.! 

The air esophagogram has also been de- 
scribed in scleroderma of the esophagus due 
to sclerodermatous thickening of the walls 
of the esophagus causing its collapse.? 


SUMMARY 


The air esophagogram is seen in infants 
with severe respiratory distress. 

It is a useful physiologic sign denoting 
poor respiratory excursion and is a valua- 
ble indicator of the severity of the under- 
lying process. 


Theodore E. Keats, M.D. 
Department of Radiology 
University of Virginia 

School of Medicine 
Charlottesville, Virginia 22901 
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Varian's Customer 
Support Program 


Training of Personnel 
Varian's week-long training course 
in Palo Alto teaches equipment 
operation and much more. Attend- 
ees learn to use the Clinac efficiently 
and to carry out preventive main- 
tenance, trouble shooting and basic 
repair procedures. Varian's step- 
by-step operation and maintenance 
manuals are comprehensive and 
easy to understand. 


World-Wide Service 


Varian maintains service offices at 
strategic points around the world. 
They are equipped and staffed to 
meet all routine maintenance and 
emergency service needs. A mem- 
ber of our service staff is always 
available to help trouble-shoot a 
problem on the phone or arrive on 
. the scéne within hours. 
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New Opportunities for High 
Energy Therapy and Research 


Users’ Meetings 

All Clinac owners are in- 
vited to attend and partici- 
pate in periodic Users' 
Meetings. These seminars, 
which have attracted as 
many as 150 therapists 

and physicists, are a forum 
for exchanging new data and 
techniques on the Clinacs. 


Come Visit Us. 

If you are traveling to California, 
we invite you to visit us. Our staff 
will be pleased to discuss and ans- 
wer any questions you might have 
about Clinacs. If you cannot come 
in person, ask our local people to 
visit you, or write for literature on 


any or all Clinac linear accelerators. 


Varian Radiation Division 
611 Hansen Way, Palo Alto, 
California 94303 
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X-ray energies of 10 and 25 MV, plus electron „ 
energies to over 30 MeV, combine to make the 
Clinac 35 the most powerful medical linear 
accelerator manufactured today. Dose rates up 
to 1200 rads/min. at a meter, and a powerful 
research beam bring new opportunities to the 
field of radiotherapy and high-power research. 


Cart — This Computer 
Assisted Radiation Ther- 
apy system is compatible» 
with all rotational Clinacs 
and lets the therapist 
initiate sophisticated 
treatment procedures with 
confidence that operating 
personnel can accurately 
implement them. 


United States offices: Atlanta, GA * 
Chicago, IL * Dallas, TX * Detroit, MI * 
Fort Lauderdale, FL * Los Angeles, CA * 
Philadelphia, PA * Springfield, NJ * 

St. Louis, MO. 

In Europe: Varian A.G., Steinhauser- 
strasse, 6300 Zug, Switzerland * Varian 
Associates Ltd., Russell House / Molesey 
Road, Walton-on-Thames, Surrey, 
England * Varian Electronics A/S, 58 
Ryllingever, 2720 Vanloese, Denmark. 
In South America: Varian Industria e 
Comercio Limatada, Av. Dr. Cardoso 
de Mello 1644, V. Olimpia, Sao Paulo, 
Brazil, Caixa Postal 11452. 

In Mexico: Varian S.A., Fco. Petrarco 
326, Mexico 5, D.F. 

In Australia: Varian Pty. Ltd., 82 Christie 
Street, St. Leonards, 2065 New South 
Wales, Australia. 
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THE APPARENT DISPARITY IN INCIDENCE OF; | 


HIATAL HERNIAE IN INFANTS AND 


IN BRITAIN AND THE UNITED STATES* ` 


By GERALD W. FRIEDLAND, M.D., M.R.C.P.E., F.F.R, WYLIE J. DODDS, M.D.;4 


PHILIP SUNSHINE, M.D., and F. FRANK ZBORALSKE, M.D. = 


STANFORD, CALIFORNIA 


IATAL herniae in infants and children 

seem to occur more often in Britain 
than in the United States. Sutcliffe at 
The Hospital for Sick Children in London 
reported goo cases in I$ years, while 
Schaffer! at the Johns Hopkins Hospital 
in the United States encountered “no more 
than one every few years.” It is not clear 
moreover, why this difference in incidence 
exists. 

Perhaps there are genetic differences be- 
tween the populations of the 2 countries." 
No evidence exists, however, to support 
this idea. More likely, different diagnostic 
criteria are being used in the 2 countries. 
The authors decided to try to determine 
whether or not this was the case. 

Our plan was to study retrospectively all 
the children under 10 years of age who had 
roentgenographically diagnosed hiatal her- 
niae according to criteria used by certain 
British roentgenologists.? The authors com- 
pared the results for the first year using the 
“British” method to the previous 2 years 
experience in our hospital, when the 
"British criteria" were not used; any 
marked differences in incidence could ex- 
plain, we felt, why certain roentgenologists 
in Britain and the United States were see- 
ing such a disparate number of cases. 


MATERIAL AND METHOD 


All roentgenograms taken on all chil- 
dren who had an upper gastrointestinal 
series for any reason during October 1967 to 
October 1968 were retrospectively studied. 
The authors also examined the medical 
records from January 1965 to January 1967 


in order to determine the number of hiatal 
herniae diagnosed in all children who had 
an upper gastrointestinal series during that 
period. du 

The roentgen examinations of the chil- 
drens’ esophagi during 1967-1968 were con- 
ducted in a standard manner. Cinefluoro- 
graphy was performed on all patients. In- 
fants were not fed for 4 hours prior to the 
roentgen examination, so that they would 
suck readily from a bottle. Lead shields 
were arranged on the table top so as to 
form a rectangular window corresponding 
to the child’s mediastinum. 

Infants were examined supine, lateral 
while lying on the right side, and in the 
prone, left posterior oblique positions. 
These positions permitted bottle feeding 
and also adequately displayed the esophago- 
gastric junction. | 

The infant was allowed to suck barium 
from a feeding bottle until the esophagus 
was well distended. The feeding bottle was 
then removed. The infant usually cried as 
the peristaltic wave approached the distal 
esophagus. The large abdomino-thoracic 
pressure differences generated during cry- 
ing (about 80 cm. of water) forced the 
hernia into the thorax.? The examiner also 
carefully evaluated esophageal peristaltic 
activity. C xe 

Most young children sucked barium 
through a straw while lying in the prone 
position over a small bolster, the same 
technique we employ to examine adults for 
hiatal herniae.? 

Is is important to establish what the 
authors considered to be the normal ana- 


* From the Departments of Radiology and Pediatrics, Stanford University School of Medicine, Stanford, California. 
Supported by grant GM 1707 of the National Institute of General Medical Sciences, National Institutes of Health, United States 


Public Health Service. 


t Present Address: Medical College of Wisconsin, 8700 West Wisconsin Avenue, Milwaukee, Wisconsin 53226. 
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Fic. 1. Diagrammatic illustration of the anatomy of the esophagogastric junction in infants and children. 
(a) Vestibule partially closed. (4) Vestibule open. 


tomy of the distal esophagus in children, in 
order to evaluate the abnormal anatomy of 
the hiatal herniae. The normal distal 
esophagus in children (Fig. 1, a and 8) 
possesses a physiologic sphincter which the 
authors shall call the esophageal vestibule. 
The proximal end of the vestibule lies in the 
thorax; the middle portion passes from the 
thorax to the abdomen through the esoph- 
ageal hiatus of the diaphragm; the distal 
end lies in the abdomen. The vestibule in 
infants is much shorter than in older chil 
dren or adults: only about o.s cm in length. 
During an upper gastrointestinal series, the 
roentgenologist can identify the vestibule 
when it is closed or partially closed; barium 
is trapped between the longitudinal muco- 
sal folds, so that 2 to 4 longitudinal streaks 
will appear on the roentgenogram. When 
the infant swallows, however, the vestibule 
will open shortly thereafter, making it im- 
possible to identify its boundaries anatomi- 


cally and roentgenologically. 

Theauthors evaluated the abnormal ana- 
tomy of hiatal herniae in children seen dur- 
ing 1967-1968 according to the criteria 
used by certain British roentgenologists.? 
When a small portion of the stomach her- 
niated through the hiatus into the thorax, 
the intrathoracic stomach assumed a tube- 
like or pouch-like configuration. If the ves. 
tibule was open (Fig. 27), the esophageal 
body, the vestibule and the herniated 
stomach frequently appeared tubular with- 
out identifiable anatomic landmarks de- 
marcating the various structures, as is 
usually noted in adults.? But in contrast to 
adults, where the vestibule was most easily 
identified when open (Fig. 2c), the infant's 
or child's vestibule was most readilv rec- 
ognized when it was partially or completely 
closed (Fig. 24). The authors could identify 
the vestibule only when it closed below 
residual barium in the esophageal body. 
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Fro. 2. Diagrammatic illustration of the anatomy of a sliding hiatal hernia. (a) Infant, vestibule closed. 
(6) Infant, vestibule open. (c) Adult, vestibule open, inferior esophageal spluncter contracted. The latter 
produces a rounded ring at the proximal end of the vestibule on an esophagogram. The transverse mucosal 
fold forms a thin, ledge-like ring deformity at the distal end of the vestibule on an esophagogram. These 
landmarks are rarely seen in infants and young children. 


Any barium filled small tubular or pouch- 
like structure beneath the partially or com- 
pletely closed vestibule was considered to 
represent herniated stomach. On the other 
hand, the normal infant's vestibule joined 
the stomach at the junction of the body and 
the large balloon-shaped fundus. Further- 
more, the authors usually observed an ex- 
trinsic compression defect on the herniated 
stomach where the hiatus straddled the 
stomach, and hence could infer the position 
of the hiatus. The authors considered the 
simultaneous occurrence of the following 2 
roentgen features to be the most accurate 
criteria for diagnosing hiatal herniae in 
infants and young children: (1) the vesti- 
bule closed between the barium filled esoph- 
ageal body above, and the herniated tube 


or pouch of stomach below. The vestibule 
opened on deglutition, either a dry swallow 
or swallowed bolus; and (2) the diaphragm 
compressed the distal end of the herniated 
stomach at the hiatus as it passed from 
abdomen to thorax (Table 1). 

Several other features were used in es- 
tablishing the diagnosis: (1) when mucosal 
relief studies were performed, numerous 
(usually more than 4) thick folds, which 
had a tortuous “worm-like” rugal pattern, 
indicated a herniated stomach; (2) if there 
was an intrathoracic pouch which lacked 
peristaltic activity, it was considered to be 
a gastric loculus; (3) during inspiration, the 
thoracic gastric loculus could expand, es- 
pecially when the infant cried against a 
closed glottis. Significantly greater ex- 
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ROENTGEN FEATURES OF HIATAL HERNIA 
IN INFANTS AND CHILDREN 


1, The vestibule closes between the bariun filled 
esophageal body above and herniated tubular 
pouch-like stomach below 

2. The.vestibule opens on deglutition—either a 
"dry" swallow or swallowed bolus 

3. The diaphragm compresses the stomact. at the 

| hiatus as 1t passes from abdomen to thorax 

B. Other Roentgen Features 
4. Numerous thick folds, which have a rugal pat- 

© tern, line the intrathoracic gastric loculus 

. Infrathoracic gastric loculus lacks per staltic 

activity . 

6. Thoracic loculus expands during inspiration 
7. Abnormally long “vestibule” 

8. Free gastroesophageal reflux 

. 9.x Features of esophagitis 

| dus n Motility disturbances 

E aperistalsis 
single or repetitive nonperistaltic contrac- 

tions 
atony and dilatation (megaesophagus) 

b. Irregular fuminal contour; esophageal wal 
thickening 

c. Luminal narrowing 
reversible, due to edema or spasm 
persistent, due to fibrous stricture 
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pansion occurred than we have seen in the 
normal distal esophagus when no hiatal 
hernia was present; (4) the vestibule could 
close high in the thorax and appear ab. 
normally long; (5) free gastroesophageal 
reflux could occur. We did not consider 
that any 1 of these features, existing by it- 
self, could establish the diagnosis; at least 
2 had to be present. 

An irregular luminal contour suggested a 
roentgen diagnosis of esophagitis. Motility 
disturbances (aperistalsis or nonperistaltic 
contractions, either single or repetitive) in 
the lower esophagus were regarded as 
further evidence of esophagitis. An area of 
persistent narrowing on repeated roentgen 
examinations was diagnosed as a fibrous 
stricture. 


RESULTS 


During the year 1967-1968, 17 cases of 
hiatal herniae were diagnosed roentgeno- 
graphically in children under 10 vears of 
age out of a total of 94 children who had an 
upper gastrointestinal series. Only 3 cases 
were diagnosed during the preceding 2 years, 


Fic. 3. (a) The vestibule (closed arrows) has almost completely closed between the barium filled esophageal 
body above and the herniated stomach below. The diaphragm compresses the distal end of the herniated 
stomach at the hiatus as it passes from the abc omen to the thorax (open arrows). (4) The peristaltic wave 
has emptied barium from the esophageal bod» and the vestibule. The herniated stomach remains in the 


thorax above the hiatus (open arrows). 
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Fic. 4. (a) The vestibule (arrows) is closing between the 
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barium filled esophageal body above, and the herni- 


+ 


ated tube of stomach below which is lined by thick gastric mucosal folds. (6) After the esophagus and 
vestibule have emptied, a tubular structure, which lacks peristaltic activity and is-lined by thick gastric 


folds, can be seen. 


when a similar number of patients were 
examined annually. 

The following combination of findings 
was observed on the cine esophagograms 
in 15 of the 17 patients in the series (Fig. 3, 
a and à; and 4, a and 4): (1) the vestibule 
closed between the barium filled esophageal 
body above and the herniated tube or 
pouch of stomach below. The vestibule 
opened again on deglutition, either a dry 
swallow or swallowed bolus; (2) the dia- 
phragm compressed the distal end of the 
herniated stomach at the hiatus as it 
passed from the abdomen to the thorax; 
(3) the intrathoracic gastric loculus lacked 


peristaltic activity and expanded during 
inspiration or when an infant cried against 
the closed glottis. In 2 patients, the au- 
thors considered thick rugal folds plus re- 
flux adequate to make the diagnosis. 

Twelve patients had thick rugal folds on 
mucosal relief studies (Fig. 4, a and 2). 
Free gastroesophageal reflux occurred in 13 
patients. In 1 patient the vestibule closed 
made in their second year, in 2 in their third 
year, while in the remaining 3 patients it 
high in the thorax and appeared abnor- 
mally long (Fig. 5, a and 2). 

A roentgen diagnosis of esophagitis was 
suggested in 4 patients. In 3 patients the 
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us 7 
ic. 5. (a) The apparent “vestibule” is abnormally long. (6) Shortly after the roentgenogram (a) was ex- 


posed, barium refluxed from the intraabdominal to the intrathoracic stomach. The distal end of the 
apparently long “vestibule” was actuallv a collapsed tubular hernia. If a patient has a stricture, it may be 


Li 


difficult to distend the herniated stomach w th barium; the hernia which has resulted in the stricture may 
be missed. B 


luminal contour appeared irregular (F ig. 6); 
I patient had an area of persistent narrow. 
ing on repeated roentgen examinations, 
diagnosed as a fibrous stricture (Fig 9. 
4-c). Motility disturbances occurred in 2 
patients, and were regarded as further evi. 
dence of esophagitis. 

Our series of patients consisted of 10 
boys and 7 girls. Fifteen patients’ symp- 
toms commenced at birth; the hernia was 
diagnosed in 10 patients (4 of whom were 
less than 8 weeks old) before their first 
birthday. In 2 patients the diagnosis was 
was made at ages 6, 7, and 10 years, respec- 
tively. Hiatal herniae were demonstrated 
in an additional 2 patients who had pyloric 
stenosis and 4 patients following repair of 
an esophageal atresia. The authors did not 





Fic. 6. Magnified view of the esophageal body of a 
4 day old infant demonstrating an irregular lum- 
inal contour, suggesting esophagitis. 
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Fic. 7. Seven year old girl who experienced recurrent episodes of projectile vomiting, hematemesis, and 
respiratory infections from the age of 6 months. (a) Barium meal examination performed elsewhere, 2 
years prior to admission to Stanford Hospital. The hiatus which is projected below the diaphragmatic 
domes (dash line) compresses the distal end of the herniated gastric pouch (white arrows). (4) The esopha- 


* 


geal body has an irregular contour, suggesting esophagitis. Following the examinations depicted in à and 
b, the patient had 2 laparotomies which failed to reveal the source of her hematemesis. (c) Esophagogram 
obtained at Stanford Hospital 2 years after a and 6 demonstrates a tight esophageal stricture. The large 
loculus between the stricture and hiatal impression represents herniated stomach. Attempted hiatal hernia 
repair was unsuccessful. Despite periodic bouginage, the patient, now age 8 years; can eat only strained 
baby food, and is below the third percentile for height and weight. va 


include these patients in the study because 
their primary lesions may have produced 
symptoms similar to the hiatal hernia.'? 

Persistent vomiting or regurgitation, the 
most frequent symptoms, occurred in 13 
patients (Table 11). Four of these 13 pa- 
tients experienced hematemesis, and 4 
presented with projectile vomiting. Gastric 
peristaltic waves were visible in 1 patient 
who had projectile vomiting since birth, 
and were misinterpreted clinically as di- 
agnostic of pyloric stenosis. The rumination 
syndrome accompanying a hiatal hernia 
was diagnosed in 3 patients who rechewed 
and reswallowed regurgitated food." 

Because of persistent vomiting, 10 pa- 
tients failed to gain weight normally. One 
infant, who experienced feeding difficulties, 
and 1 child suffering from recurrent 
pneumonias, remained below the third 
percentile for weight. 
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ANALYSIS OF SYMPTOMS IN OUR 17 PATIENTS 





$ * * 





Symptom , . 7: Nooof Patients 
Vomiting ee a 
Projectile vomiting* . 4 
Hematemesis* 4 
Rumination | 3 
Regurgitation 5 
Failure to Thrive 1o 
Respiratory Disease 8 
Recurrent aspiration pneumonia 6 
Lung abscessT 1 
BronchiectasisT mE 1 
Massive aspiration and _ 
cardiorespiratory arrest ' | 1 
Choking and cyanosis after feeding — 1 
Visible Gastric Peristalsis | 1 


* One patient had both projectile vomiting and hematemesis. 
¥One of the 6 patients who had recurrent aspiration pneu-*', 
monia. mE 
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Fic. 8. Roentgenograms of normal adult and infant 
esophagus, taken at the same magnification, to 
show the differences in size. The vestibule is open 
in the adult and closed in the infant. 


Almost one-half (8 of 17) of our patients 
developed respiratorv disease. Recu-rent 
aspiration. pneumonias occurred in 6 pa. 
tients, 1 of whom subsequently developed a 
lung abscess. Massive pulmonary aspira- 
tion resulted in cardiorespiratorv arrest in 
1 infant. Repeated pulmonary aspirations 
were considered the most likely explanzction 
for the episodes of choking and cvanosis 
which another infant experienced after 
feeding. 

Thirteen patients were treated medically 
and 4 surgically, Surgery was successful in 
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3 patients who were asymptomatic and had 
no evidence of a hiatal hernia on follow-up 
examination. One of the 4 patients treated 
surgically, who had developed an esopha- 
geal stricture prior to surgery (Fig. Te). 
still had roentgen evidence of a hiatal her- 
nia and a tight structure 2 years later. She 
subsisted on strained baby food and was 
still in the third percentile for height and 
weight. The patients treated medically were 
cured of their symptoms. 


DISCUSSION 


Despite the fact that the number of in- 
fants and children who had an esophago- 
gram in each of the preceding vears was 
approximately the same as in 1967-1968 
(about 100 per vear), 10 times more cases 
of hiatal herniae were diagnosed when the 
criteria described in this article were em. 
ployed. The authors interpret this to mean 
that hiatal herniae in children were signifi- 
cantly underdiagnosed at our institution 
during 1962-1955. 

In retrospect, it seems probable that 
hiatal herniae were missed in children be. 
cause roentgenologists looked for the fea. 
tures of hiatal herniae commonly seen in 
adults, not those which exist in children. 

The roentgenologic diagnosis of hiatal 
herniae in the young is difficult because: 
(1) many roentgen landmarks seen in 
adults? * cannot be demonstrated in in- 
fants, probably due to their small size; 
(2) the involved structures are small (Fig. 
8); and (3) events occur so rapidly®’ that the 
roentgenologist may experience difficulty 
in recording the findings at the optimum 
moment, if he uses conventional filming 
techniques. As in adults, the diaphragmatic 
hiatus does not correspond to the position 
of the diaphragmatic domes observed on 
roentgen examination; the hiatus may lie 
above, at or below (Fig. 7a) the diaphrag- 
matic domes? Many roentgenologists ac- 
customed to examining adults are surprised 
that an intrathoracic gastric loculus, onlv a 
few millimeters in size, may produce sig- 
nificant symptoms and complications in the 
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Incidence of Hiatal Herniae - 213 





Fre. 9. Sixteen day old infant who had projectile vomiting and visible gastric peristalsis. (a) The vestibule 
(closed arrows) has almost completely closed between the barium filled esophageal body above and the 
herniated tube of stomach. (4) Following deglutition, the vestibule has opened. One day later, the infant 
developed cardiorespiratory arrest following massive pulmonary aspiration. Following resuscitation, an 
emergency hiatal hernia repair was performed. After surgery, no further vomiting occurred and the patient 
has remained asymptomatic. | 


young. Interestingly, the smallest herniae 
cause the most distressing reflux symp- 
toms.*? 

The failure to diagnose hiatal herniae in 
children, moreover, can have serious con- 
sequences. One of the infants in our series 
had cardiorespiratory arrest due to aspira- 
tion. Following resuscitation, the child had 
a hiatal hernia repair that was contingent 
upon roentgen diagnosis (Fig. 9, a and $), 
and has done well. Furthermore, 1 patient 
had 2 spurious laparotomies and later de- 
veloped a tight esophageal stricture (Fig. 
7c), all of which could easily have been 
avoided if the roentgen diagnosis had been 
made in time. All of the children in whom 


the authors found hiatal herniae, in fact, 
were seriously ill (Table 1) with all of the 
classical clinical symptoms of hiátal hernia! 
present. 

As Astley! indicates, the symptoms of 
hiatal herniae usually commence at birth. 
This was true in most of our patients; in 10 
of 17 patients the roentgen diagnosis had 
been made before the age of 1 year. Even 
more hiatal herniae could have been diag- 
nosed in the neonatal period if the clinicians 
had referred their patients earlier, and if the 
correct roentgen criteria had been used. In 
the preceding 2 years’ experience at our , 
hospital, no diagnosis of hiatal hernia had ` 
been made until the patient was at least 2 
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years of age. The roentgen diagnosis is 
difficult in children under 2, but the pre. 
sence of hiatal hernia in infants should 
always be considered when the appropriate 
clinical.symptoms appear. Any roentgenoi- 


thoroughly familar with the features of 
hiatal herniae in infants. 


CONCLUSION AND SUMMARY 


Séveral roentgenologists in Britain for 
*the past 20 years have annually seen more 
cases of hiatal herniae in children than have 
roentgenologists in the United States. The 
authors: decided to determine whether or 
not the adoption of the criteria employed 
by some of these British roentgenologists, 
if used at our hospital in children under the 
age of 10 years, would result in our finding 
more cases of hiatal hernia. 

A retrospective study of 1 year was done 
using "British" diagnostic criteria, the 
results of which were compared to the 
previous 2 years' experience in our hospital. 
We found 10 times more cases of hiatal 
hernia when these criteria, new to the 
United States, were employed. Most of the 
patients were less than a year old, and all 
patients had severe symptoms attributable 
to hiatal herniae. | 

Our findings show that roentgenologists 
need to be more aware of the roentgen 
features: of hiatal hernia in infants and 
young children. They should appreciate 
that the roentgen features differ in the 
young from older children and adults. 


Gerald W. Friedland, M.D. 
Department of Radiology 
Stanford University 

School of Medicine 
Stanford, California 94305 
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ROTATIONAL ABNORMALITIES OF THE GUT* 


RE.EMPHASIS OF A NEGLECTED FACET, ISOLATED INCOMPLETE 
ROTATION OF THE DUODENUM 


By HUGH V. FIROR, M.D., F.A.C.S., F.AA.P.,f and VIVIAN J. HARRIS, M. Di 


CHICAGO, ILLINOIS 


Moe of the gut is not a 
single entity, but rather a complex 
which encompasses a number of variants. 
Discussions of abnormal intestinal rotation 
have focused on the most familiar rota- 
tional abnormality to the neglect or exclu- 
sion of other variants. Isolated incomplete 
rotation of the duodenum is such a variant. 
Although its embryologic and clinical fea- 
tures were clearly delineated by Lewis in 
1966, other authors have given little atten- 
tion to this entity. 

The complexity of the classical embryo- 
logic explanation of intestinal rotation has 
further clouded understanding in this area. 
Newer concepts of the events occurring 
during intestinal rotation clarify the varied 
anatomic findings. 

This paper will review pertinent anat- 
omy, embryology, clinical features and 
management; and discuss 3 patients with 
isolated incomplete rotation of the duo- 
denum. 


ANATOMY 


In this abnormality the distal duodenum 
may pass just beneath, just to the right of, 
or just anterior to the superior mesenteric 
vessels? (Fig. 1); in no instance is the duo- 
denojejunal junction in its normal location, 
i.e., beneath and to the left of these vessels. 
Along the vessels the duodenum 1s kinked 
upon itself and fixed by numerous ad- 
hesions incurring some degree of obstruc- 
tion. After relating to these vessels the dis- 
tal duodenum and proximal jejunum lead 
off into the right side of the abdomen. Ro- 





Fic. 1. Variations which may be seen in the relation- 


ship of the duodenum to superior mesenteric 
artery (SMA). 


tation of the colon is normal, although its 
fixation may be deficient (Fig. 2). Intrinsic 
duodenal obstruction may occasionally be 
present (10 per cent). 


EMBRYOLOGY 


The concept of embryologic intestinal ro- 
tation developed by Snyder and Chaffin*' 
provides a background for an understand- 
ing of this as well as other rotational ab- 
normalities. 

The Snyder-Chaffin concept focuses upon 
2 areas in detailing intestinal rotation: the 
duodenojejunal segment; and the cecocolic 
segment. Their work demonstrates clearly 
that rotation of these 2 segments 1s of si- 
multaneous.’ This is a break with classical 
embryology. 

The duodenojejunal segment completes 


* Presented at the Fifteenth Annual Meeting of the Society for Pediatric Radiology, Washington, D. C., October 1-2, 1972. 
From the Departments of Radiology and Pediatric Surgery of Cook County Hospital and the Department of Surgery, Abraham 


Lincoln School of Medicine of the University of Hlinois. 


t Associate Professor of Surgery, Abraham Lincoln School of Medicine of the University of Illinois; Head, Section of Pediatric 
Surgery, University of Illinois; 3C Han an, Department of Pediatric Surgery, Cook County Hospital. 


t Chief of Pediatric Radiology, Cook County Hospital. 
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Fic. 2. Isolated incomplete duodenal rotation. Note 
normal position of colon. 


two-thirds of its rotation during the period 
when the major portion of the gut is herni- 
ated into the yolk sac, 7.e., prior to the 10th 
week of embryonic life. Beginning above 
the superior mesenteric vessels the duo- 
denojejunal segment rotates to the right of 
the artery 90°; another 9o? brings it into 
proximity with the artery (Fig. 3.7). Re- 
turn of the herniated bowel into the ab- 
domen furnishes the impetus for the final 
go” (Fig. 3B) of rotation of the duodeno- 
jejunal segment into its normal position 
beneath and to the left of the vessels. Fac- 
tors yet unknown may arrest the progress 
of the duodenojejunal segment before the 
final 90° of rotation; the duodenum then 
becomes fixed and. kinked in an abnormal 
position along the vessels. 

Rotation of the cecocolic segment occurs 
following the return of the bowel from the 
yolk sac and is accomplished from a posi- 
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tion below the superior mesenteric artery 
(SMA), first 90? to a position to the left of 
the artery then 9o? to a position above the 
vessel and a final 9o? to the right to reach 
its normal location (Fig. 38). 

The demonstration that rotation of the 
duodenojejunal segment and of the ceco- 
colic segment is sequential not simultane- 
ous is helpful in that it logically follows 
that arrest of rotation at various times may 
affect either of these segments, or a more 
general interference with rotation may af- 
fect both segments. This scheme of embryo- 
logic rotation supports the concept that ro- 
tational abnormalities are properly termed 
"incomplete rotation rather than malrota- 
tion" and offers a straightforward explana- 
tion of the surgical findings in all instances 
of rotational abnormalities except the rare 
"reversed rotation." 


CLINICAL FINDINGS 


Incomplete rotation of the duodenum 
may present in infancy, but not infre. 
quently months or vears lapse before a 
diagnosis is made.* This abnormality is seen 
with a frequency greater than reference to 
it in the literature suggests.’ 

The clinical manifestation of this lesion 
is vomiting. Vomiting may be intermittent, 
intermittent becoming persistent, or per- 
sistent from the onset. Symptoms are often 
mild and of long standing; then abruptly 
become severe. The factors which produce 
the abrupt onset or sudden increase in 
severity of symptoms are not known. Mid. 
gut volvulus uncommonly complicates this 
syndrome but, when fixation of the right 
colon is deficient, it may occur. This is in 
contrast to the classical "malrotation" in 
which volvulus is a frequent event. 


DIAGNOSIS 


In this clinical setting plain roentgeno- 
grams of the abdomen may be suggestive, 
but are not diagnostic. An upper gastroin- 
testinal contrast study provides all neces- 
sary information.! 

Dilatation of the duodenum is a frequent 
finding; the duodenojejunal junction may 


Breast Cancer: 
Punctate Calcifications ~ 


Roughly one-third of patients with breast cancer reveal 
minute deposits of calcium by mammography. Formed most 
often within necrotic sites in intraductal carcinomas, these cal- 
cifications usually are indistinguishable from the minute calci- 
fications seen in benign disease. Only when other roentgen 
manifestations of cancer are present, in addition to the calci- 
fications, can one tell them apart with confidence. 

Characteristic of the tiny punctate calcifications sugges- 
tive of cancer is their tendency to be more numerous, more vari- 
able in size, and more irregular in outline than the calcifica- 
tions usually considered hallmarks of benign breast disease. 
Noteworthy is their tendency to be overlooked in the malig- 
nant breast. Yet, once seen, many more tend to appear abruptly. 


Figure |—Mixed Scirrhous and Papillary Comedocarcinoma. 
Mediolateral mammogram reveals innumerable punctate «+ 
calcifications throughout the upper half of the breast. Their 
differences in size, density, and shape are striking at (a). 
Note: The longer this breast is viewed the more calcifica- 
tions one sees above and medial to those clustered at (a). 


Figure lI—Scirrhous Adenocarcinoma. 

Craniocaudal mammogram reveals diffuse fibrocystic dis- 
ease plus a small cluster of punctate calcifications (arrow). 
The patient had a long history of fibrocystic disease for 
which the mammogram was made. No masses were sus- 
pected clinically. The granularity of the calcifications (ar- 
row) plus their marked variability in size and shape seemed 
strong roentgen evidence in favor of cancer. An excisional 
biopsy revealed a grade 3 scirrhous adenocarcinoma 1.5 
cm in diameter for which a radical mastectomy was per- 
formed. Three axillary lymph nodes revealed metastatic 
disease. 


Radiographs and caption material 
from the American College of Radi- 
ology — An Atlas of Tumor Radiol- 
ogy—Yearbook Medical Publishers, 

_ Inc. Reprints of this and subse- 
quent reports available upon re- 
quest. Please write Eastman Kodak 
Company, Dept. 740, Radiography 
Markets Division, Rochester, New 
York 14650. 
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Fic. 3. (4 and B) Scheme of embrvologic intestinal rotation. Rotation of duodenojejunal segment followed 
by rotation of cecocolic segment. (Adapted from Snyder, W. H., Jr., and Chaffin, L., Ann. Surg., 1954, 


140, 368.7) 


be identified anterior as well as to the right 
of its usual position in relation to the liga- 
ment of Treitz.! With volvulus, tapering or 
twisting of the duodenum may be seen. As 
the contrast material passes distally the 


jejunum is seen on the’right side of the ab- 
domen. A contrast enema examination 1s 
unnecessary, frequently 1s not diagnostic or 
is actually misleading, and if the child is ill 
is contraindicated.? v 


WF igure IV—Infiltrating Comedocarcinoma. 

»A segment of a mediolateral mammogram reveals 
ša discrete lesion within the center of which lies a 

wcluster of tiny punctate calcifications (arrow) 
They vary markedly in size, configuration, and 
density. Radiographically, there was little doubt 
that this was cancer, despite the smooth, round 
and well-defined outline (a) of a portion of the 
tumor. 


Figure lll—Scirrhous Adenocarcinoma. 
Mediolateral mammogram reveals a host of 
tiny punctate calcifications (x) which seem to 
extend in linear fashion (arrow) toward irregu- 
lar masses (a) in the upper part of the breast. 
Pathologically, many multicentric nodules of 
grade 4 scirrhous adenocarcinoma, varying 
from 0.2 to 3 cm in diameter, were scattered 
throughout the breast. Calcifications were pres- 
ent in several small carcinoma-filled ducts. It 
is noteworthy that none of the calcifications lie 
within the major mass (a); they seem to lie ina 
carcinoma-filled duct (arrow) or one of the 
multicentric nodules (x). 
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Fic. 4. Case 1. Nonspecific finding of paucity 
of abdominal air. 


REPORT OF CASES 


^'^ Three cases illustrate the clinical mani. 
festations, roentgenologic findings and sur- 
gical approach to this problem. The pas 
tients when diagnosed were 3, 4 and 11 
years of age, respectively. 


Case 1. A.McS. A 3 year old Black male was 
hospitalized on June 12, 1971 for varicella; on 
June 13 he began to vomit and this continued 
for 6 days; on June 20 he was transferred to the 
University of Illinois Hospital. He was dehy- 
drated with scaphoid nontender abdomen and 
normal bowel sounds. 

Admission roentgenograms showed air in the 
stomach and duodenum, but scanty air beyond 
(Fig. 4). Following rehydration an upper gastro- 
intestinal examination was carried out which 
showed a dilated incompletely obstructed duo- 
denum and a jejunum of a normal caliber on 
the right side of the abdomen (Fig. 5). 

At laparotomy a loosely twisted volvulus was 
present. Detorsion of the volvulus showed the 
colon to be normally rotated but loosely fixed. 
The colon was surgically mobilized into a non. 
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rotated position and lysis of the duodenum 
was carried out; no intrinsic duodenal obstruc- 
tlon was present. 

Re-exploration was necessary < days post- 
operative due to a small bowel intussusception; 
this was reduced. 

Subsequent recovery was complete and fol- 
low-up at 1 year revealed no recurrence of 
symptoms. 

Comment. Of interest is the onset of severe 
vomiting during a childhood illness. Question- 
ing of the child's mother revealed that he had 
had more than the usual vomiting all of his 
life, but previouslv not of a frequency to elicit 
alarm on the part of his parents. 


Case 11., A.R. A $ year old Spanish male who 
had had episodes of abdominal pain all of his 
life. Faintness and vomiting accompanied 
paroxysms of pain. Two to three loose bowel 
movements followed each episode. Several 
physicians had seen him and contrast studies of 
the upper and lower gastrointestinal tracts 
were done and pronounced normal. The child 
was referred for psychiatric evaluation of his 
“functional pain.” The psychiatrist doubted 
that the pain was functional and requested con- 
sultation. The child had had no pain for 3 
weeks; examination was negative. 





Fic. 5. Case 1. Dilated duodenum leading into nor- 
mal caliber jejunum which is in the right side of 
the abdomen. 
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Review of the contrast roentgenograms re- 
vealed an abnormally placed duodenum and a 
concentration of small bowel on the right side; 
the colon appeared displaced (Fig. 6; and 7). 

Laparotomy disclosed an incompletely ro- 
tated duodenum with a completely rotated 
colon. The colon was displaced by the small 
bowel which was almost entirely contained in 
an internal hernia sac in the pericecal area! The 
colon was mobilized into a nonrotated position; 
lysis of the duodenum was carried out; no in- 
trinsic obstruction was present. The internal 
hernia sac was excised. 

Recovery has been complete and in the 8 
months since surgery pain has not recurred. 

Comment. It is difficult to assign relative im- 
portance as a source of pain and vomiting to 
the pericecal hernia and the incomplete rota- 
tion of the duodenum. The occurrence of peri- 
duodenal or pericecal fossae with the produc- 
tion of internal herniae is a frequent accom- 
paniment of abnormal rotation with faulty 
fixation. Parenthetically it is unrealistic to at- 
tribute severe abdominal pain and vomiting of 
this duration in a 5 year old child to “func- 
tional” causes. 





ae 


Fic. 6. Case 11. Abnormally placed duodenum and 
striking concentration of jejunum to the right of 
the midline. 
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Fic. 7. Case i1. Right colon displaced 
across the midline. — 


Case 11. A.W. An 11 year old Black male 
who 4 months prior to. admission developed 
sharp mid abdominal pain followed by vomit- 
ing. He vomited once or twice weekly. The fre- 
quency and volume of vomitus increased, with 


weight loss, anorexia, and scanty bowel move- ` 


ments. e i 

The boy was thin, dehydrated, and weighed 
=o pounds. His weight had not been recorded 
for several years but his pant size had de- 
creased from 14 to 12 and 12 was obviously too 
large. His abdomen was scaphoid with moder- 
ate epigastric tenderness; the remainder of the 
examination was negative. 

Upper gastroduodenal contrast study demon- 
strated a huge duodenum with partial obstruc- 
tion, a displaced duodenojejunal junction, and 
a normally rotated colon (Fig. 8; and 9). 

At surgery the duodenum was angulated and 
obstructed in a position to the right of the 
superior mesenteric vessels; the colon was nor- 
mally disposed. The duodenum was lysed and 
checked for intrinsic obstruction; the colon was 
dissected to the left. 

Vomiting abruptly ceased and. when’ seen in 
follow-up 2 weeks after surgery he had gained 
12 pounds! He has remained well. | a 

Comment. The reason for the onset of symp- 
toms at the age of 11 years remains unexplained. 
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Fic. 8. Case nr Voluminous duodenum which 
remains to the right of the vertebral column. 





Fic. 9. Case 111. Contrast study of colon show- 
ing completely normal rotation. 





Fic. 10. Position of colon on the left with duodenum 
running down right gutter following surgical dis- 
section into nonrotated position. 


DISCUSSION 


A precise diagnosis is most often obtained 
from upper gastrointestinal contrast stud- 
ies. Simpson and co-workers? report 22 posi- 
tive examinations in 23 patients. A tight 
duodenal stenosis may mimic the roent- 
genologic findings, but as it requires early 
exploration, the differential diagnosis is aca- 
demic. 

If a contrast study of the colon alone is 
done, this diagnosis will be missed as the 
cecum appears in a normal or near normal 
position. 

Treatment follows the principles estab- 
lished by Ladd in 1932.5 If midgut volvulus 


is present it is unwound in a counter-clock- 


wise direction. The right colon is mobilized 
into a nonrotated position. The duodenum 
is lysed and placed in the right gutter; in- 
trinsic obstruction of the duodenum is 
sought and if present is corrected (Fig. 10). 
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CONCLUSIONS 


1. Incomplete rotation of the duodenum 
with normal rotation of the colon is a sig- 
nificant facet of the "malrotation syn- 
drome.” 

2. Lack of fixation of the right colon may 
accompany this abnormality. When this is 
present midgut volvulus may occur; this 1s 
uncommon. 

3. This abnormality presents with vomit- 
ing as the principal symptom. The onset 
may be in infancy or as late as adult life. 

4. Upper gastrointestinal contrast study 
is the only examination required to make 
this diagnosis. 

c. Treatment consists of mobilization of 
the colon into the nonrotated position, 
lysis of the duodenum, and ruling out an 
intrinsic duodenal obstruction. 


Hugh V. Firor, M.D. 
Department of Pediatric Surgery 
Cook County Hospital 

700 South Wood Street 

Chicago, Illinois 60612 
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NEONATAL SMALL LEFT COLON SYNDROME* 


^^ By: WILLIAM S. DAVIS, M.D., R. PARKER ALLEN, M.D., BLAISE E. FAVARA, M.D., 
a and THOMAS L. SLOVIS, M.D. 


DENVER, COLORADO 


OST radiologists examining newborn 

infants have encountered difficulty 
in evaluating the diagnostic possibilities 
when the initial roentgenograms showed 
intestinal obstruction. The plain film roent- 
genograms are often helpful in determining 
the level of this obstruction. Thev, along 
with clinical symptoms, usually dictate the 
type of contrast study first undertaken. If 
the obstruction is in the colon, the common 
diagnostic possibilities are the meconium 
plug . syndrome, Hirschsprung’s disease, 
low eélanic atresia or stenosis, or the entity 
being described in this paper—the necnatal 
small left'colon syndrome. 


MATERIAL AND METHOD 


Nineteen infants presented in the first to 
third days of life, each of whom had essen- 
tially the same clinical history suggesting 
low colonic obstruction. A barium enema 
examination made in each showed identical 
roentgenographic findings. In one addi. 
tional patient the small left colon was an 
incidental finding at autopsy. Pathclogic 
studies were obtainable in 4 of the 20 zases 
and will be discussed. 


ROENTGENOGRAPHIC FINDINGS 


Barium enema studies showed the colon 
from anus to splenic flexure to be of 
markedly diminished caliber with a sharp 
zone of transition at the splenic flexure. In 
. most the left colon also appeared shortened, 
lacking the usual tortuosity seen in normal 
newborn infants. The margins were smooth 
and not jagged or serrated as has been de- 
scribed in Hirschspung's disease The 
colon proximal to the splenic flexure was 
always dilated and distended with me. 
| conium. In only 2 of the 19 living cases was 
significant hold-up encountered at the 


splenic flexure suggesting obstruction with 
meconium at that point. In both these 
Instances, with extra manipulation, the 
remaining portion of the colon was readily 
filled. Also, in only 1 of these Ig patients 
was a significant rubbery meconium plug 
removed with the enema. In the remainder, 
barium flowed readily through the splenic 
transition zone, filling the entire colon. In 
all, evacuation was then easily accom. 
plished. 

A similar roentgenographic appearance 
has been noted before in discussions of 
meconium plug syndrome, but the impor- 
tance of the small left colon was either not 
emphasized or was thought to be the result 
of inspissated meconium.?^ 8.9 


CLINICAL FINDINGS AND COURSE 


The patients presented with signs and 
symptoms of low colonic obstruction. Sev- 
eral had not passed meconium for 24 to 
72 hours. All had mild to moderate abdomi. 
nal distention and several had vomited. In 
some the vomitus was bile stained. Two of 
the patients underwent surgery, I in this 
hospital and 1 elsewhere, with the incorrect 
diagnosis of Hirschsprung's disease. One 
patient died from hyaline membrane dis. 
ease (Case v1), but the remaining 17 pa- 
tients stooled normally following diagnostic 
enema study and all signs and symptoms 
secondary to obstruction disappeared. Fol. 
low-up histories showed that no further 
stooling difficulties were encountered with 
any patients. 

Of particular interest is the finding that 8 
of the 20 patients were infants of diabetic 
mothers. Statistically, this is very signifi- 
cant considering the incidence of diabetes 
in pregnancy (1 per 1,000 live births). The 
chance of this happening as a random 
occurrence! is approximately 10-12, 


* From the Departments of Radiology and Pathology, Denver Children's Hospital, Denver, Colorado. 
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Six illustrative case histories with roent- 
genographic findings are reported. 


REPORT OF CASES 


Case 1. RAS. This 7} pound male infant was 
transferred. to Denver Children's Hospital at 
34 hours of age, having passed no meconium 
since birth. Abdominal distention was noted at 
1 day of age. The mother, age 20, was an insulin 
dependent diabetic of 5 years duration, who 
at the time of delivery required 30 units of U 8o 
insulin daily, but had no difficulty with her dis- 
ease during pregnancy. 

Physical examination showed moderate ab- 
dominal distention without tenderness. À small 
amount of normal appearing meconium was 
present on the examining finger. Plain film 
roentgenograms of the abdomen showed several 
dilated loops of bowel that varied considerably 
in their degree of distention, suggesting low 
colonic obstruction. 

Barium enema examination showed a small, 
smooth bordered colon (Fig. 1) from anus to 
splenic flexure with an abrupt zone of transition 
at this level. The left colon was approximately 
one-third the diameter of the transverse. An 
initial diagnosis of Hirschsprung's disease was 





Vic. 1. Case 1. The left colon from the splenic flexure 
distally is of markedly diminished caliber and con- 
tains only a few small clumps of meconium. The 
margins are smooth. A sharp transition zone 1s 
present at the splenic flexure. The initial diagnosis 
of Hirschsprung's disease was proven incorrect. 
The mother of this infant is diabetic. 


Neonatal Small Left Colon Syndrome 
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Fic. 2. Case ri. An erect roentgenograth: shows the 
abdomen distended by numerous dilated loops of 
intestine that are of disparate size. 


made and colostomy was performed. Initial 
frozen sections were thought: to. show absence 
of ganglion cells at the splenic flexure. Because 
of the patient's excellent eofidition at the time 
of surgery, the left colon was removed in prepa- 
ration for a later Duhamel procedure. Fixed 
sections the following day showed a normal 
number of ganglion cells but an unusual ap- 
pearance of the myenteric plexuses which will 
be discussed later. The subsequent Duhamel 
procedure was successful and the infant is living 
and well. 


Case u. JWC. This male infant» was trans- 
ferred to Denver Children’s Hospital at 1 hour 
of age because of respiratory distress. The 
mother had been insulin dependent for many 
years and at the time of delivery was receiving 
£c units of U to Lente insulin daily. : 

The respiratory and chemical abnormalities 
were promptly and properly managed. By 24 
hours of age the infant had not passed meco- 
nium and the abdomen was becoming distended 
and tense. Two episodes of vomiting had oc- 
curred with some aspiration. Roentgenogram of 
the abdomen (Fig. 2) showed numerous gas- 
filled loops that varied in size from 8 to 24 mm., 
suggesting low colonic obstruction. 

Barium enema roentgenogram (Fig. 3) showed 


| Everything revolves 
around the heart. 
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Fro. 3. Case ti. Barium enema roentgenogram shows 
the typical appearance of the small left colon with 
smooth margiri$ and an abrupt zone of transition 
at the splenicflexüre. A large amount of meconium 
is proximal to this; rea. Following the enema, 
evacuation was prófapt, stooling progressed nor- 
mally and all obstructive signs disappeared. The 
mother of this infant is diabetic. 


a small left colon, measuring no more than 6 
mm. in diameter. The barium flowed easily to 
the splenic flexure where a definite obstruction 
was encountered. This area was manipulated, 
the meconium loosened, and barium flooded 
into a distended transverse and ascending colon 
measuring 23 mm. in diameter and containing 
a large amount of meconium. The infant then 
expelled an 8 cm: cylindrical plug of rubbery 
meconium. Following this, stooling was normal. 
The abdominal distention and vomiting dis- 
appeared. Laboratory examination of the me- 
conium demonstrated tryptic activity, 

A follow-up examination 1 month later 
showed some persisting disparity in size be. 
tween the transverse and left colon, the former 
being about twice as large as the left side. 
Evacuation was normal. The baby had no 
stooling difficulties during the month. 


Case mi. SLC. This 48 hour old female infant 
was trahsferred to Denver Children's Hospital 
because of possible intestinal obstruction. She 
was delivered by cesarean section and was in 
good condition. The mother’s pregnancy was 
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normal except for mild pyelonephritis. The in- 
fant had taken water by mouth and on the day 
of admission had vomited bile stained fluid. No 
meconium had been passed. On physical ex- 
amination, the infant was in good condition 
except for moderate abdominal distention with- 
out tenderness. 

The family history was normal. Specifically, 
no diabetes was present. 

Plain film roentgenogram of the abdomen 
immediately after admission suggested low 
colonic obstruction. Barium enema roentgeno- 
gram (lig. 4) showed a definite, persistently 
narrowed small left colon from anus to splenic 
Hexure, at which point there was an abrupt zone 
of transition. The transverse colon was approxi- 
mately 3 cm. in diameter, while the small left 
side was 8 to Io mm. in diameter. The entire 
colon filled readily without evidence of obstruc- 
tion at any point. Evacuation was normal and 
no further diagnostic studies were performed. 
On the postevacuation roentgenogram (Fig. <) 
numerous small transverse folds were noted just 
proximal to the splenic flexure. Oral milk feed. 
ing was started. The abdominal distention dis- 
appeared and no further bowel difficulties were 
encountered. 





Fic. 4. Case ri. The small left colon with smooth 
margins is shown with the transition zone at the 
splenic flexure. The left side is shorter than that 
seen in normal newborns and lacks the usual tor- 
tuosity, 
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A repeat barium enema study at 2 months of 
age (Fig. 6) showed the left colon to be larger 
than it had been at birth, but still a definite 
disproportion between the left side and the 
more proximal colon. Clinically the infant was 
well and stooling normally. 


Case 1v. DSD. This 74 pound male infant 
was transferred to Denver Children's Hospital 
at 48 hours of age because of increasing abdomi- 
nal distention and failure to pass meconium. 
The mother was primiparous, the pregnancy 
uneventful. Family history was noncontribu- 
tory. Specifically there was no history of dia- 
betes. 

Physical examination was normal except for 
marked abdominal distention. During the ex- 
amination the infant vomited bilious material. 

Abdominal roentgenograms showed dilated 
bowel loops of disparate size suggesting low 
colonic obstruction. À barium enema examina- 
tion made immediately after admission showed 
the characteristic small left colon. In this infant 
also, there was difficulty experienced with 





Fic. ç. Case 111. An immediate postevacuation roent- 
genogram shows partial expulsion of the barium 
meconium mixture. Note the transverse folds of 
hypertrophied mucosa in the distal transverse 
colon designated by Hope et a/5 as "work hyper- 


Le 
" 


trophy" or “jejunalization of the colon 
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Fic. 6. Case m. Repeat barium enema roentgeno- 
gram at 2 months of age shows the left colon to be 


now longer and more tortuous andgAp roaching 

the diameter of the transverse colorty The transi- 

tion point is less definite. Stooling is normal. 

temporary obstruction at:theé:splenic flexure. 
However, with nranipulation-the transverse 
colon abruptly filled and.the disproportionate 
size between the proximal‘and left colon was 
readily apparent..No abnormal inspissated me- 
conium plug was passed. The infant then 
stooled normally and was- discharged in good 
condition on the fifth day of life. 

A follow-up barium enema roentgenogram at 
11 months of age (Fig. 7) showed the left colon 
to be still smaller than normal and to be shorter 
and less tortuous than normally seen for this 
age. Numerous circular folds were present in 
the transverse colon. | 


$ 


Case v. LMH. This 8 pound 2 ounce male 
infant was the first born of a diabetic mother, 
who at the time of delivery was taking 40 units 
of U 8o insulin and 10 units of regular insulin 
daily. Three weeks prior to delivery she began 
gaining weight rapidly, had peripheral edema 
and a cesarean section was performed at 37 
weeks. The infant was in good condition at the 
time of delivery. 

He was transferred to Denver Children’s 
Hospital at 24 hours of age because of progres- 
sve abdominal distention and failure to pass 
meconium. Physical examination was normal: 
except for an obviously distended abdomen. 
Laboratorv studies were normal except for the 
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Fic. 7. Case tv. A barium enema roentgenogram at 
birth had shown the usual pattern of the neonatal 
small left colon syndrome. This follow-up enema 
roentgenogram was obtained at 11 months of age. 
No bowel problems had been present since the 
initial enema. The left colon is still smaller than 
normal and appears shorter and less tortuous than 
ordinarily seen at this age. "Tejunalization" js 
present in the transverse colon. The mother of this 
child is not diabetic. 


blood sugars which varied between 30 and £o 
mg. per cent. 

Abdominal. roentgenograms suggested low 
colonic obstruction. A barium enema study 
(Fig. 8) showed the smooth-walled left colon 
with a definite zone of transition at the splenic 
flexure. The left colon measured 8 to 10 mm. in 
diameter with the ascending and transverse 
colon being approximately 3 times this size, 
and filled with meconium. Immediate evacua- 
tion was average. A follow-up roen tgenogram at 
24 hours of age showed that all barium had 
been expelled. Repeat barium enema roen tgeno- 
gram at 6 years of age (Fig. 9) showed the en- 
tire colon to be normal with no disparity be- 
tween the proximal portion and the left side. 
Growth and development had been excellen- 
and no stooling problem had ever been encoun- 
tered. 


Case vi. BE. This 1 hour old Caucasian fe. 
male weighing £1 pounds was born to a 25 year 
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old mother by cesarean section following a 37 
week pregnancy. The preceding sibling required 
2 transfusions for isoimmunization. Family his- 
tory otherwise was normal. Specifically, there 
was no history of diabetes. 

She was transferred to Denver Children’s 
Hospital at 1 hour of age, pale and cyanotic. 
Respirations were depressed and bilateral rales 
were present. The liver and spleen were en- 
larged. No exchange transfusion was done be- 
cause of the severe respiratory distress and she 
expired at 6 hours of age. 

At autopsy the ascending and transverse 
colon was moderately dilated. At the splenic 
flexure, however, there was marked reduction 
in diameter of the colon from 18 to 4 mm. This 
was associated with a slight kinking at the zone 
of transition with a delicate membranous band 
going from the more distal small descending 
colon to the proximal enlarged transverse colon. 
There was no intrinsic obstructive lesion. The 
proximal colon contained viscid meconium and 
the distal lumen was essentially empty (Fig. 
10). 





Fic. 8. Case v. This roentgenogram at birth shows 
the same roentgenographic appearance as the other 
cases with some meconium in the rectum. A diag- 
nosis of meconium plug syndrome was made (1965) 
and no surgery done. Subsequent stooling was 
normal. The mother of this infant is diabetic. 
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A contrast medium injection of the inferior 
mesenteric artery was attempted but was un- 
successful. A postmortem barium enema study 
(Fig. 11) showed the roentgenographic charac- 
teristics of the neonatal small left colon with an 
easily visible transition zone at the splenic 
flexure. 


PATHOLOGY 


Tissue specimens were examined from 4 
cases in the series including autopsy ma- 
terial from Case vi and descending and 
sigmoid colon and appendix from Case 1. In 
all instances the intermyenteric plexus was 
characterized by an increased number of 
small cells when compared to the larger, 
multipolar ganglion cells. These small cells 
included immature neuronal elements, 
nerve sheath cells and supportive elements. 
Morphometric studies from these 4 cases 
were compared to similar studies done on 
control material. This included 6 infants of 
diabetic mothers without clinical or au- 
topsy evidence of small colon, 5 infants 





Fig. 9. Case v. Repeat barium enema roentgenogram 
at 6 vears of age shows a normal colon. The pa- 
tient has had no gastrointestinal problems since 


birth. 
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Fic. 10. Case vi. This infant died at 7 hours of age 
because of hyaline membrane disease and Rh iso- 
immunization. Autopsy showed distended loops 
of small bowel. The colon was distended with 
meconium to the splenic flexure (large arrow) 
where the caliber abruptly changed from 18 mm. 
to 4 mm. The small left colon (small arrows) was 
of the same caliber from splenic flexure to anus 
and contained essentially no meconium. The 
mother was not diabetic. i 


who died of pulmonary disease at 32 weeks 
gestation, 4 who died at 38- weeks gestation 
and 6 infants who died of congenital heart 
disease at term. The ratio of small cells to 
multipolar ganglion cells was determined in 
each group. It was concluded that the 
hypercellularity observed in the infants 
with the small left colon syndrome was 
probably a reflection of immaturity. The 
plexus resembled those observed in control 
material at approximately 32 weeks gesta- 
tional age. 

In Case 1 the hypercellular plexus was 
also the site of a chronic inflammatory 
‘filtrate in which lymphocytes, histio- 
cytes and plasma cells were recognized. 
These changes were confined to the distal 
or-narrow portion. Changes of this type 
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Fie, 11. Case vi, Postmortem barium enema roent- 
genogram shows the changes of the neonatal smal] 
left colon with the transition zone at the salenic 
flexure. 


were not observed in other cases and remain 
unexplained. 

In 2 instances where material permitted 
comparison, there was no difference in the 
character of the neural plexus of the narrow 
portion and the proximal dilated colon. 


DISCUSSION 


Nineteen newborn infants are reported 
who presented in the first 2 or 3 days of life 
with signs and symptoms of low colonic 
obstruction. These. consisted of failure to 
pass meconium, abdominal distention and 
vomiting. Another was admitted with respi- 
ratory distress syndrome and expired. In 
each a barium enema examination was 
made and the roentgenographic appearance 
was virtually the same in each case. Two 
underwent surgery with an incorrect diag- 
nosis of Hirschsprung’s disease and in both 
cases, later fixed sections showed the pres- 
ence of ganglion cells with the chanzes 
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described above. Surgery in similar cases 
has been previously reported.’ 

It is essential to recognize, however, that 
this roentgenographic picture is not that of 
Hirschsprung's disease and is one that 
requires only diagnostic barium enema 
examination. Following the enema study 
each nonoperative case stooled normally 
without assistance and required no further 
treatment. This further speaks against 
Hirschsprung’s disease as a follow-up roent- 
genogram in 24 hours will usually show 
retention of barium above an aganglionic 
segment. In 2 cases, temporary obstruction 
was encountered at the splenic flexure, but 
this was relieved with relative ease by the 
enema. It is true that an actual mechanical 
obstruction can be caused by inspissated 
meconium at this level but a definite func. 
tional obstruction can likewise result be- 
cause of the disparity in size of the caliber 
of the colon at this zone of transition. The 
rubbery meconium plug encountered in 1 
of our cases is thought to be secondary to 
inspissation of the meconium within the 
small distal portion and not the primary 
cause of the abnormality. 

If our experience with this syndrome 
represents the true incidence in the general 
population, its expected occurrence in new. 
born infants would be 1 out of each 855 
deliveries.! Its relationship to diabetes is 
most interesting and statistically quite 
significant but the reason for this is as yet 
unclear, Approximately 1 delivery in each 
1,000 pregnancies is an infant of a diabetic 
mother." Eight of these 20 patients were 
infants of diabetic mothers, The possibility 
of this happening as a random occurrence! 
is 1n the order of 10-12, 

In another report? 11 asymptomatic in- 
fants of diabetic mothers were examined. 
None of these infants had gastrointestinal 
symptoms such as abdominal distention or 
vomiting; the barium enema was done only 
because they were infants of diabetic 
mothers. The small left colon syndrome 
was found in 5 of these infants. Again, 
should this represent the true incidence 
of this syndrome in progeny of diabetic 
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mothers it would appear that such infants 
have about a 600 fold chance of having the 
small left colon syndrome.’ 

From the limited pathologic studies 
made in these cases, we are unable to cor- 
relate the neural plexus immaturity with 
the distribution of the small left colon. The 
degree of immaturity was similar in all 
areas of the colon, contracted and dilated 
portions alike. 


SUMMARY 


i. Twenty infants with symptoms and 
roentgenographic signs of low colonic ob- 
struction are presented. 

2. A barium enema examination per- 
formed in each patient showed identical 
roentgenographic findings. 

4. This entity was shown not to be 
Hirschsprung's disease. Surgery is contra- 
indicated. The only procedure required 1s 
diagnostic barium enema examination, this 
being also curative. 

4. This entity is not the “meconium 
plug syndrome,” although plugs have been 
removed in a few instances. 

c. A highly significant correlation exists 
between this syndrome and maternal 
diabetes. 


William S. Davis, M.D. 
The Denver Children's Hospital 
1056 East 19th Avenue 
Denver, Colorado 80218 
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"WINDSOCK SIGN" OF CONGENITAL MEMBRANOUS 
ATRESIA OF THE COLON* 
. By EUGENE BLANK, M.D., EHSAN AFSHANI, M.D.,f BERTRAM R. GIRDANY, M.D.t 
E and ANTHONY PAPPAS, M.D. 


FORTLAND, OREGON 


[^ 1673 Binninger reported a czse of 

atresia of the colon in a newborn boy.? 
Since this first report of congenital atresia 
'óf the gastrointestinal tract, experience has 
shown that obstruction is more common in 
the small bowel.* Nevertheless, the speci- 
ficity of the “windsock sign" of obstruc- 
tion by a colonic membrane in 3 newborn 
infants makes the sign worthy of descrip- 
tion. 

a REPORT OF A CASE 

ak Besa: girl, weighed 5 pounds, 6 ounces at 
birth, after a pregnancy during whica her 
mother had had several "colds," frequent 





Fic. 1. Loops of gut proximal to the membran? con- 
tain gas and are distended; the small colon distal 
to the membrane contains barium. In the -egion 
of the obstruction near the hepatic flexure, barium 
has collected in the:dilated pouch formed ty the 
membrane proximally and the dilated lumen 
laterally, distal to the obstruction. 


cramps, and occasional vaginal spotting with 
blood. The mother had taken vitamins, ferrous 
sulfate, diazepam, and one other tranquilizer 
during the pregnancy. She was 37 years old 
and well; her 4 previous pregnancies had mis- 
carried. The father was 38 years old and had 
high blood pressure. 

The baby was blue, the respirations were ir- 
regular, and the Apgar score at 1 minute was 3. 
She seemed to improve; but by 36 hours of age 
she had had no stool, and she was jaundiced. 
Her abdomen was distended. Barium instilled 





Fic. 2. Although the word “windsock” may not be 
appropriate, since a windsock is a tapered sleeve, 
the phenomenon of displacement of the membrane 
is similar to the movement of a windsock. (a) 
Peristalsis pushes intestinal contents against the 
membrane and stretches it and the contiguous 
lumen. (6) When a suspension of barium flows 
retrograde, the membrane moves in the opposite 
direction. 


* p 7 RA T : eae : : ‘ ` ; 7 
From the Department of Diagnostic Radiology, University of Oregon Medical School, Portland, Oregon. 


T Children's Hospital of Buffalo. 
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Fic. 3. (4) The patient, a girl who weighed about § pounds at birth 
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and who had a stillborn twill began cs 


vomit bile.stained material soon after birth. Examination of the colon with barium when she was 3 days 
of age shows the “windsock sign," caused by a membrane in the region of the splenic flexure. Barium else- 
where in the abdomen was given earlier by mouth. (B) The patient, a girl who weighed about 7 pounds at 
birth, began to vomit during the first day of life. Two days later barium enema examination of the colon 
shows the "windsock sign" in the region of the hepatic flexure. After evacuation of much of the barium, the 
segment in the region of the obstruction remains dilated, apparently the result of hypotonia. 


into the rectum showed the small caliber of the 
unused colon until it reached the hepatic flex- 
ure, where flow was arrested by a balloon-like 
obstruction (Fig. 1). 

At surgical operation, continuity of the di- 
lated proximal part and the small distal part 
confirmed the presence of an obstructing mem- 
brane. 


DISCUSSION 


Three types of congenital atresia of the 
gastrointestinal tract occur: membranous, 
continuity by a cord with or without a gap 
in the mesentery, and complete discon- 
tinuity of gut with a gap in the mesentery ;" 
in about 8 per cent of the cases more than 
one atresia is present. The “windsock sign" 
(Fig. 2, a and 4) is specific only for mem- 
branous atresia of the colon when no other 
atresia is present. The balloon-like dilata- 
tion results from pressure of the intestinal 
contents against the membrane and the 
adjacent wall of the colon; pressure from 
the retrograde flow of barium pushes the 
membrane in the opposite direction. The 


contiguous lumen is already dilated, and a 
balloon-like obstruction results (Fig. 3, 
4A and B). The literature contains at least 
one similar example. The patient of Gathe 
and colleagues? was a boy who, at age 18 
hours, began to vomit bile; his abdomen 
became distended. Roentgenographic ex- 
amination of the colon with barium showed | 
the “windsock sign" in the region of the 
splenic flexure, caused by a membrane of 
muscle with epithelium on both sides. 

The injection of barium into the rectum 
must be gentle, through a small, soft 
catheter without a balloon, since the colon 
is easily torn.! Another hazard created by 
the injection of barium into the colon comes 
from weakness of the wall in the region of 
the obstruction,® since the obstruction re- 
sulted originally from ischemic necrosis. 


SUMMARY 


The "windsock sign" in the barium 
enema examination of the colon of infants 
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born with intestinal obstruction is pathog- 
nomonic of isolated membranous atresia. 


Eugene Blank, M.D. 
Department of Diagnostic Radiology 
University of Oregon 

Medical School 
3181 S.W. Sam Jackson Park Road 
Portland, Oregon 97201 
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PNEUMATOSIS INTESTINALIS IN THE NEONATE* 


By ARVIN E. ROBINSON, M.D.,f HERMAN GROSSMAN, M.D., 
and GEORGE W. BRUMLEY, M.D. 


DURHAM, NORTH CAROLINA 


HILE recent emphasis has been on 

the association of pneumatosis Intes- 
tinalis (intramural bowel gas) with necro- 
tizing enterocolitis in the premature infant, 
other diseases during the neonatal period 
can display air within the wall of the bowel. 
In describing necrotizing enterocolitis, Ber- 
don et al.4 stressed that pneumatosis intes- 
tinalis was not a disease, but a manifesta- 
tion of an underlying diseased bowel. Re- 
cent reports have regarded pneumatosis 
intestinalis in the neonate as the roentgeno- 
graphic manifestation of necrotizing en- 
terocolitis.?^3 However, pneumatosis in- 
testinalis can also be associated with other 
neonatal disease states presenting with in- 
testinal obstruction or vascular compro- 
mise. 

The clinical presentation, diagnostic 
studies, treatment and prognosis vary with 
the underlying pathology and not with the 
presence or degree of intramural bowel air. 

The purpose of this report is to empha- 
size the consideration of mechanisms other 
than necrotizing enterocolitis that can lead 
to the appearance of pneumatosis intesti- 
nalis. Although no attempt was made to 
obtain a complete statistical series related 
to the incidence of pneumatosis intestinalis 
among various neonatal conditions, the 
clinical features and roentgenographic rec- 
ommendations related to these different 
diseases will be emphasized. 


PREDISPOSING CONDITIONS 
A. INTESTINAL OBSTRUCTION 
Pneumatosis is occasionally seen with 
abdominal distention secondary to in- 
testinal obstruction in the newborn pe- 
riod.?:7:17-26 Tt may develop from the escape 
of intestinal gas through mucosal tears with 


subsequent submucosal and/or $übserosal 
dissection, or possibly be related to bowel 


wall ischemia from marked overdistention. : 


The pneumatosis in nonresected bowel is 


noted to regress spontaneously when the. 


obstruction is relieved. 


In cases of intestinal obstruction, pneu-. 


matosis can be located in the more dilated 
proximal bowel anywhere along the gastro- 
intestinal tract. One patient with air in the 


wall of the stomach was a newborn with. 
duodenal stenosis (Fig. 1, Æ and B). In : 


edF T 
hi P 


spite of marked distention with small 
bowel atresia, pneumatosis appears to oc- 
cur less frequently in small bowel obstruc- 
tions than in colon obstructing lesions." 
Intramural bowel air has been noted in pa- 
tients with imperforate anus (Fig. 2), 
meconium ileus (Fig. 3), 1 patient with 
meconium plug syndrome (Fig. 4, Æ and 
B), and neonatal aganglionic megacolon 
(Fig. c, A-C). When pneumatosis is seen in 
association. with Hirschsprung's disease, 
the possibility of superimposed inflamma- 
tion, a serious complication, must also be 
considered.” 


B. VASCULAR COMPROMISE 


There has been recent evidence relating 
bowel wall ischemia to the development of 
pneumatosis by various mechanisms. One 
popular theory draws an explanation from 
the normal diving mechanism observed in 
some aquatic mammals where splanchnic 
blood flow is shifted to more oxygen de- 
pendent regions under stress.” This mecha- 
nism, when combined with respiratory in- 
sufficiency and hypoxia, would shunt blood 
flow away from the splanchnic bed with re- 
sultant bowel wall ischemia. Diminished 
flow may be accentuated by additional ob- 


* Presented at the Fifteenth Annual Meeting of the Society for Pediatric Radiology, Washington, D. C., October 1-2, 1972. 
From the Departments of Radiology and Pediatrics, Duke University Medical Center, Durham, North Carolina, 
+ Advanced Fellow in Academic Radiology of the James Picker Foundation as recommended by the NRC/NAS, 
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Fic. 1. Newborn infant with Down’s syndrome, complicated by marked duodenal stenosis. Gas can be seen 
in the wall of the distended stomach in the (4) upright and (B) supine projections. The pneumatosis 
resolved when the obstruction was relieved. 


struction, such as an umbilical artery 
catheter impeding blood flow or an umbili- 
cal vein catheter partially obstructing por- 
tal venous return. This combination of 
hypoxia and portal obstruction may pre- 
cipitate bowel ischemia and subsequent 
pneumatosis intestinalis, 

Recent emphasis has been placed on the 
danger of major vessel thrombosis and em- 
bolization from indwelling umbilical cathe. 
ters, ^3^3^35 Pneumatosis intestinalis was 
observed following long term umbilical zr. 
tery catheterization for fluid and calorie ad. 
ministration and blood gas monitoring in a 
premature infant. A transumbilical aorto- 
gram revealed tlirombus formation in the 
thoracic and abdominal aorta with ocela- 
sion of the inferior mesenteric artery (Fig. 
6, 4 and B). This prompted the pertcr- 
mance of aortography on 11 other infants 
with indwelling arterial catheters. Two ad. 
ditional instances of thrombus formation 
were detected in infants without clinical Fre. 2. This newborn male presented with distention 
evidence of vascular compromise. As inci. from a "high" imperforate anus. A catheter was 
cated in other studies, 16.21.30,34 large vessel passed through the urethral-rectal fistula. Con. 


thrombosis can be precipitat a emer ice trast medium filling of the distal colon demarcates 
PLC phedted D) nid air within the wall of the bowel anteriorly along 


Ing catheters or dehydration with resultant the contrast medium column as well as along the 
bowel ischemia and pneumatosis. Unfortu- móre proximal distended loops. 
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nately, some patients with pneumatosis in- 
testinalis secondary to umbilical artery 
catheters have been included in series 
of infants having necrotizing enteroco- 
litis, %33 a disease process not character- 
ized by large vessel thrombosis. These 
vascular accidents usually present later in 
the newborn period than primary necrotiz- 
ing enterocolitis and can involve full term 
infants as well as prematures. 

Other causes of vascular compromise, ar- 
terial and venous, exist in the newborn 1n- 
fant. Although uncommon, intussusception 
can occur in the newborn period and will 
occasionally produce enough ischemia to 
demonstrate pneumatosis intestinalis and 
subsequent stricture formation (Fig. 7, 
A-C). Similarly, pneumatosis can be seen 
in malrotation with volvulus* or a short- 
ened vascular pedicle, and in postoperative 
abdomens where ischemic bowel has been 
left behind. 

Venous obstruction has also been impli- 
cated in bowel ischemia. Most of the atten- 
tion has been placed on large and small 
bowel perforations following umbilical 





Fic. 3. Newborn with meconium ileus obstruction 
and pneumatosis intestinalis involving more prox- 
imal bowel segments, best seen in the left lower 
quadrant. The presence of pneumatosis was con- 
firmed at autopsy. (Courtesy of Dr. Wisniewski, 
St. Vincent's Hospital, New York City.) 
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Fic. 4. (4 and B) One day old near term infant with 
abdominal distention and hyperactive bowel 
sounds. Small bubbles in the right lower quadrant: 
represent pneumatosis intestinalis. Barium enema 
examination showed a normal appearing rectum. 
A 6 inch meconium plug passed on evacuation of 
the barium. Since cystic fibrosis was excluded by 
repeated sweat chloride determinations, and there 
was no evidence of neonatal aganglionic mega- 
colon on subsequent barium enema studies or 
clinical examination, a diagnosis of meconium 
plug syndrome was entertained. 


vein catheterizations for exchange trans- 
fusion.^ ^ 15 We observed an infant who 
developed gastric pneumatosis with bloody 
gastric aspirate 1 week after an exchange 
transfusion for hyperbilirubinemia sec- 
ondary to sepsis. The transfusion catheter 
‘as positioned inadvertently in a hepatic 
portal vein (Fig. 8, Æ and B). Transient 
gastric pheumatosis can be explained by 
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1G. §. (4) Newborn infant with typical narrowed 
aganglionic segment of neonatal Hirschsprung’s 
disease. Pneumatosis intestinalis involved the 
more proximal dilated colon, best seen along the 
left lateral aspect. There was no clinical or patho- 
logic evidence of superimposed inflammation. 
(Band C) Abdominal roentgenograms of another 
infant with pneumatosis intestinalis identified in 
the hepatic flexure region on the fourth day of 
life. Barium enema examination on day 14 
showed the pneumatosis to have cleared with a 
shortened, irregular bowel pattern of tetal 
aganghonosis of the colon. 
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altered portal hemodynamics with 1n- 
creased portal pressure and congestion. 


C. INFLAMMATION 
Necrotizing enterocolitis should be con- 
sidered as a distinct clinical entity of pre- 
mature infants. The onset is usually 3-10 
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Fic. 7. This 2 day old infant presented 
with currant jelly stools without vom- 
iting or distention. (4) Pneumatosis 
intestinalis was evident on the ab- 
dominal plain roentgenogram. (5) A 
barium enema examination revealed 
an intussusception into the trans- 
verse colon. The intussusception was 
reduced at surgery without evidence 
of apparent bowel infarction. (C) A 
subsequent examination revealed ex- 
tensive areas of postischemic narrow- 
ing in the left colon requiring further 
surgical resection. 


days of age, although occasionally it can be 
as late as 3 weeks.!" The presenting symp- 
toms are abdominal distention, bile stained 
emesis, and blood in the stool. When the 
disease progresses, jaundice, sepsis and 
shock are usually terminal events. Pneuma- 
tosis intestinalis is often evident early in 


Fic. 6. This full term infant suffered perinatal asphyxic brain damage with subsequent aspiration pneumonia 
He was maintained on hypertonic feedings via variably positioned umbilical artery catheters. (4) Ab- 
dominal distention with pneumatosis intestinalis developed 24 days after the initial catheter insertion. 
(B) An umbilical catheter aortogram revealed mural thrombi within the thoracic and abdominal aorta 
with occlusion of the inferior mesenteric artery. These findings were confirmed at autopsy 2 days later. 
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Fic. 8. This premature infant was meconium stained 
at birth and developed beta.streptococcal septi- 
cemia and jaundice shortly thereafter. (4) An 
exchange transfusion. was performed through an 
umbilical vein catheter inadvertently placed in an 
hepatic portal venous radical (catheter retouched). 
(B) The bacteremia responded promptly to anti- 
biotic therapy, but subsequent examination re- 
vealed pneumatosis localized to the stomach. The 
air within the gastric wall cleared spontaneously 
and the baby recovered uneventfully. 


the clinical course (Fig. 9).!*1? In some in- 
stances, hepatic portal venous gas, an 
ominous sign, may be more obvious than 
the pneumatosis (Fig. 10, 4 and D o og 
testinal perforation requires surgical inter- 
vention; the prognosis depends on the ex- 
tent of diseased bowel and the patient's 
general condition. 
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Varied opinions have been offered as 
etiologic mechanisms.*!^? Major vessel 
thromboses are not seen in these babies, al- 
though vascular occlusion of small arteries 
or capillaries as a secondary phenomenon 
is hkely. A pneumatosislike picture has 
been reproduced in animals with the intra- 
mural injection of gram-negative gas form- 
ing organisms, but not with the injection 
of air alone.?? 


D. OTHER CAUSES 


Pneumomediastinum and hyperaerated 
pulmonary states have been known to pre- 
cipitate benign pneumatosis intestinalis in 
adults.” The mechanism postulated is dis- 
section of air from the mediastinum along 
the aorta and its tributaries to the bowel 
wall. The first report attributing pneuma- 
tosis in an infant to pneumothorax and 
pneumomediastinum also had a history of 


Fic. 9. This premature infant presented with bile 
stained emesis, distention, and blood in the stool 
characteristic of necrotizing enterocolitis. A lat. 
eral roentgenographic examination revealed pneu- 
matosis intestinalis. 
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Fic. 10. This 1,340 gram infant developed abdominal distention, 
sepsis, Jaundice, and blood in the stool associated with respiratory 
distress on the second day of life. (4) Although abdominal roent- 
genographic evaluation failed to reveal any evidence of air within 
the wall of the bowel, gas was clearly evident within the hepatic 
portal venous system. The infant expired on the eighteenth day. 
(B) When the postmortem specimen of bowel was roentgeno- 
graphed, pneumatosis intestinalis was evident throughout the 


colon. 


an indwelling umbilical venous catheter for 
3 days and blood tinged stool.” Death, 21 
days after the onset, may have revealed 
pneumatosis as the lone residual of either 
vascular compromise or necrotizing entero- 
colitis. 

Gas can be introduced into the portal 
venous system accidentally.5?? A small 
amount of air will often enter through a 
poorly positioned umbilical venous cath- 
eter. A large amount can occasionally be 
seen with no apparent ill effect. Gas can 
also enter through an intact mucosa, as 
seen in hydrogen peroxide enemas both 
clinically and experimentally.” 
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DIAGNOSTIC CONSIDERATIONS 
AND PROGNOSIS 


Congenital obstructive processes are 
usually apparent in the first 24 hours after 
birth and can usually be well delineated 
early with an appropriate contrast medium 
examination. 

Pneumatosis intestinalis associated with 
large vessel compromise usually has its on- 
set of symptoms and physical findings 
many days after birth. When an umbilical 
artery catheter is suspected as the cause of 
major vessel occlusion, an umbilical artery 
catheter angiogram may be helpful in iden- 
tifying an obstructing thrombus. 





In premature infants with a clinical pic- 
ture of necrotizing enterocolitis, a cortrast 
medium colon study should be avcided, 
‘since it máy precipitate a perforation 
through the friable bowel wall. Barium 
enema studies are useful, however, fellow- 
ing résolution of the acute symptoms :f the 
patient becomes obstipated or obstructed, 
. SIDCÉ stenosis is a complication of bowel 
dschemia,!? 

In infants with intestinal obstruction 
and intramural air associated with overdis. 
tention, the pneumatosis spontaneously 
clears when the obstruction is corrected. 
In such cases, the prognosis. is dependent 
on the primary obstructive process and any 
associated anomaly. 

When large vessel thrombosis occurs, lo- 
calized areas of infarcted bowel must be re- 
moved. Successful throm bolectomy has not 
been reported in such instances. 

Infants with necrotizing enterocolitis 
often are septic or their general condition is 
poor. Antibiotics, blood transfusions, and 
fluid replacement have been the supportive 
therapy used. While some surgeons do not 
recommend surgical exploration unless 
there are signs of perforation, as demon- 
strated by free intraperitoneal air? others 
believe that improved survival rates can be 
achieved by early surgical resection of 
localized areas of necrotizing enterocoli- 
tis.^? [f this aggressive approach is taken, 
surgery would be considered at the 4rst 
roentgenographic sign of intramural air in 
association with bile in the stomach and 
blood in the colon. 

If ischemic areas of bowel recover with- 
out surgery, focal areas of strictured bcwel 
can develop,!*: ?? similar to those noted in 
adults with vascular thromboses. The stric. 
tured areas are resected when signs of 
obstipation or obstruction develop. 


SUMMARY 


Pneumatosis intestinalis (intramural 
bowel air) can be seen in several disease 
processes during the neonatal period, nota- 
bly mechanical obstruction, vascular com- 
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promise, and necrotizing enterocolitis. 

Pneumatosis intestinalis seen with me- 
chanical obstruction is often uneventful 
and self-limiting when the obstruction is 
relieved. 

Necrotizing enterocolitis will usually 
have a characteristic presentation of early 
onset in premature infants with distention, 
bile-stained emesis, and blood in the stool. 

Vascular thromboses with subsequent 
bowel ischemia can mimic necrotizing en- 
terocolitis, but will occur later in the new. 
born period, may be localized to small 
bowel, and may be associated with in- 
dwelling umbilical arterv catheters. Re. 
covery is often complicated by indetermi. 
nate periods of malabsorption, 

The diagnosis of the underlving disease 
leading to pneumatosis intestinalis is nec. 
essary for proper management, 


Arvin E. Robinson, M.D. 


Department of Radiology 
Duke University Medical Center 
Durham, North Carolina 29516 
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/. THE MECONIUM PLUG SYNDROME* 


— 17S ROENTGEN EVALUATION AND DIFFERENTIATION FROM 
77085. 5 HIRSCHSPRUNG'S DISEASE AND OTHER 
or” a PATHOLOGIC STATES 


. By RUBEM POCHACZEVSKY, M.D., and JOHN C. LEONIDAS, M.D. 


és NEW YORK, NEW YORK 


HE meconium plug syndrome is a 

relatively frequent cause of colonic 
mechanical obstruction in the new- 
born??.1.2»? and is related to the failure to 
pass meconium in the first days of life. 
Many theories as to its etiology have been 
. propased including temporary inhibition of 





and neonatal hyper. 
magnesemia.? The retained meconium is 
hardened, with an increase in its surface 
tension and viscosity, causing it to become 
impacted in the colon??.11.2::2.57 in the form 
of a “plug.” 

The meconium plug syndrome usually 
follows a benign course and responds read- 
ily to conservative treatment.!*:? Its recog- 
nition is, therefore, important in order 
that unnecessary operative treatment be 
avoided. 

The condition which most often mimics 
meconium plug syndrome is that of Hirsch- 
sprung's disease.}3-!7-2.24.26 The Jatter’s dis. 
tinction is of equal importance since im- 
mediate surgical intervention is required. 
Other major pathologic conditions which 
may roentgenographically simulate the me- 
conium plug syndrome are necrotizing en- 
terocolitis of infancy,!*?* meconium ileus,'* 
ileal atresia,” and, occasionally, midgut 
volvulus.” In an attempt to evaluate cri- 
teria for their radiologic diagnoses and 
distinction, the authors reviewed the litera- 
ture and their own case material of meco- 
nium plug syndrome, Hirschsprung’s dis- 
ease, necrotizing enterocolitis of infancy'®20 
and meconium ileus.!5 


CASE MATERIAL 
MECONIUM PLUG SYNDROME 


Current case material consisted of 14 inf 
fants with meconium plug syndrome all o- 
whom were observed for periods of at least 
2 years with no clinical evidence of Hirsch- 
sprung's disease or other gastrointestinal 
abnormality (Table 1). 

All 14 cases of meconium plug syndrome 
had evidence of abdominal distention both 
clinically and roentgenographically (Fig. 
I~4; and 10). Accompanying mottled densi- 
ties or bulky intraluminal colonic masses, 
which had the typical appearance of me- 
conium (Fig. 1-4; and 10), were noted on 
the plain film roentgenograms of the abdo- 
men in 9 of these 14 cases. No meconium 
could be identified on the plain film roent- 
genograms of the other 5. Erect roentgeno- 


TABLE I 


MECONIUM PLUG SYNDROME 
(14 Current Cases) 


Roentgen Abnormality Present Absent Total 


— 








Plain Film Roentgenogram 
of the Abdomen 


Bowel distention 14 o 14 
Fluid levels (erect roent- 

genograms) 7 12 
Meconium identified 9 g 14 


Contrast Enema Roent- 


genogram 
Significant amounts of 

meconium 8 o 8 
Transition or collapsed 

colonic segment 2 6 8 
Stasis of contrast medium n 2 5 


* From the Department of Radiology, Mount Sinai Hospital Services, Fhe City Hospital Center at Elmhurst and Mount Sinai 


|. School of Medicine, City University of New York, New York. 
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grams of the abdomen were obtained in 12 
cases. No air-fluid levels were observed 
within the bowel in 7 of the 12 cases (Fig. 
1-3), while air-fluid levels in the bowel were 
present in the remaining 5 (Table 1). 
Colonic contrast studies were performed 
on 8 patients. All showed an abnormally 
large amount of intraluminal meconium 
(Fig. £44; and 6-8) with a largely uninter- 
rupted tape-like configuration threading 
through the major portion of the lumen of 
the colon (Fig. £4; 6-8; and 108). A col- 
lapsed or empty segment was noted distal 
to the meconium plug in 2 cases (Fig. 8). 
This “pseudo” transition simulated the ap- 
pearance of Hirschsprung's disease. De- 
layed roentgenograms of the abdomen taken 
1 day after the contrast study of the colon 





Fic. 2. Case i. Meconium plug sysidé ve 
hour old male with abdominal distentión and fail- 
ure to pass meconium. Roentgenogram of the 
abdomen shows large meconium mass within 
cecum (arrows). Following this study a large me- 
conium plug was passed. 





Fic. 1. Case 1. Meconium plug syndrome. Erect | 
roentgenogram of the abdomen. One day old Fic. 3. Case 1. Meconium plug syndrome. One day 


female with a history of poor feedings and abdom- old female. Erect roentgenogram of the abdomen. 
inal distention. Note retained colonic meconium Note air-fluid level in the stomach, but no air. , 
giving the bowel a “bubbly” appearance. Follow- Auid levels in the bowel. Note diffuse mottled 
ing this examination, a large meconium plug was densities due to meconium within the colon. A- 


passed. large meconium plug was subsequen tly passed. 
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were available in 5 cases. Two of these 
showed no significant retention of contrast 
material after 24 hours, 1 had retention 
after 24 hours, while 2 demonstrated con- 
trast material retention 72 hours post ex- 
amination (Fig. 9) (Table 1). 

Meconium plugs were passed by all 14 
patients (Fig. £5) with immediate clinical 
improvement in 13. The sole patient who 
did not improve (Case 1v), was a premature 
twin who had associated sepsis, unrelated 
to the colon, and expired at $ days of age. 
The other twin included among the 14 im- 
proved dramatically and continued to do 
well. 


HIRSCHSPRUNG'S DISEASE 
Our case material consisted of 13 in- 
stances of biopsy proven Hirschsprung’s 
disease diagnosed during the first 4 days of 


life (Table 11). All exhibited bowel disten- 





HIE 
| conium in the region of the right colon (arrows). 
Fic. 4. Case iv. Meconium plug syndrome. Four day A § em. long meconium plug was passed after a 
old, premature, male twin with a history of sepsis rectal swab was inserted for stool culture. The 
and failure to pass meconium. Roentgenogram of infant had several subsequent apneic episodes, and 
the abdomen shows considerable amount of me- died at 5 days of age due to unrelated Sepsis. 





Fic. s. Case v. Meconium plug syndrome. Premature, 18 hour old male, with abdominal distention and 


failure to pass meconium. (4) Barium enema examination shows large intracolonic meconium masses. 


(B) A large meconium plug was passed following completion of the barium enema stud y. 
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Fic. 6. Case vt. Meconium plug syndrome. Infant, 
48 hours old, with a history of abdominal disten- 
tion and vomiting. Barium enema examination 
accentuates long oe intracolonic rib- 
bon-like filling defects due to inspissated meco- 
nium. Following the barium enema study a large 
oblong meconium plug was passed with immedi- 
ate amelioration of the infant’s symptoms. 


Fic. 8. Case viri. Meconium plug syndrome. New- 
born. Contrast enema examination shows an un- 
interrupted, snake-like mass of meconium occupy- 
ing the entire transverse colon. Note collapsed 
colon distal to the splenic. flexure. 





% 


Fic. 9. Case ix. Meconiam plug syndrome. New- 
born. Previous contrast enema examination out- 
lined considerable amounts of intraluminal meco- 
nium. Seventy-two hours following the enema 





Fic. 7. Case vit. Meconium plug syndrome. One day study there is retained contrast medium within 
old infant with abdominal distention and failure the colon. Retention of contrast medium is, there- 
to pass meconium. Contrast enema examination fore, not always a reliable point of dierentidl dis- 
shows undulating cylindrical mecontum mass, ex- tinction between the meconium plug syndrome 


tending from the rectum to the terminal ileum. and Hirschsprung’s disease. 


* 
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Tage H 


HIRSCHSPRUNG'S DISEASE IN INFANTS 
4 DAYS OF AGE OR YOUNGER 
(13 Current Cases) 


Roentgen Abnormality Present Absent Total 


Plain Film Roentgeno- 
gram of the Abdomen 


Bowel distention | o 13 
Fluid levels (erect 

roentgenograms) 10 1 11 
Meconium identified 2 II 13 
Contrast Enema Roent- 

genogram 
Excessive meconium 

identified 2 8 IO 
Transition segment in 

rectosigmoid 5 $ I0 
Stasis of contrast medium 6 1 Fi 





Fic. 10. Case xiv. Meconium plug syndrome. New- tion on the plain film 
born male with abdominal distention and mild 
respiratory distress. Roentgenogram of the abdo- 


roentgenograms of 
the abdomen. Ten of the 13 cases showed 


men shows marked bowel distention. Note sausage De mottled i —— in the colon 
shaped oblong density within distal lumen of Suggestive of meconium (Fig. 114; 124; 
transverse colon (arrows). 134; and 14). Eleven of the 13 cases had 





© 


^ 
Fic. 11. Hirschsprung's diséase. Two day old female with a history of failure to pass meconium and regurgi- 
tation of bile-stained material. (4) Abdominal roentgenogram shows marked bowel distention with no 
evidence of retained meconium. ( B) Contrast enema roentgenogram demonstrates transitional segment in 
rectosigmoid. The lucency in the transverse colon is due to air. No significant amount of meconium is 
seen. A rectal biopsy confirmed the presence of Hirschsprung's disease. 
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Fic. 12. Hirschsprung's disease. Two day old infant with a history of abdominal distention. (4) Erect 
roentgenogram of the abdomen shows distention of bowel with air-fluid levels, but no evidence of me. 
conium. (B) Contrast enema study shows no evidence of transitional segments and no significant me- 


conium. 








Fic. 13. Hirschsprung’s disease. One day old male with a history of vomiting and abdominal distention. (4) 
Erect roentgenogram of the abdomen shows marked colonic distention with air-fluid levels (arrows). (B) 
Barium enema study demonstrates transitional segment in rectosigmoid. No significant mecomium was 


noted. A rectal biopsy confirmed the roentgen diagnosis of aganglionosis. | 
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Fic. 14. Hirschsprung's disease. One day old male 
with a history of vomiting bile-stained material 
and feeding poorly. He had not passed any meco- 
nium since birth. Erect roentgenogram of the 
abdomen shows distention of bowel with air-duid 
levels and no evidence of meconium. A barium 
enema study revealed a relative decrease in the 
caliber of the left colon. A diagnosis of Hirsch- 
sprung's disease was confirmed by rectal biopsy. 


erect roentgenograms of the abdomen and 
10 exhibited air-fluid levels within the 
bowel (Fig. 1277; 13.4; and 14) (Table 11). 

Contrast studies of the colon were per- 
formed on 1o patients during the first 4 
days of life. Insignificant or only minimal 
amounts of colonic meconium were de- 
tected in 8 (Fig. 115; 122; and 13B) with 
sighificant amounts of meconium present 
in the remaining 2 cases. A transition seg- 
ment in the rectosigmoid was seen in 4 of 
the 10 cases (Fig: 112; and 138) and not 
seen in the others (Fig. 128). Delaved 
roentgenograms of the abdomen were ob- 
tained in 6 cases with significant contrast 
material retention seen in 5. The remaining 
case showed no significant contrast ma- 
terial retention on a 24 hour roentgenogram 
of the abdomen. 
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DISCUSSION AND DIFFERENTIAL 
DIAGNOSIS 


Analysis of our I4 cases of meconium 
plug syndrome (Table 1) and review of the 
literature? 10112697 showed that several 
pertinent roentgen findings were almost al- 
ways present. 

The meconium plug syndrome usually 
presents with a picture of mechanical ob- 
struction due to the presence of inspissated 
intraluminal meconium. The latter is often 
identifiable on the plain film roentgeno- 
grams of the abdomen by telltale mottled 
densities or bulky intraluminal colonic 
masses (Fig. 1-4; and 10). If not readily 
recognizable on the plain film roentgeno- 
grams, contrast colonic enema examina- 
tions may demonstrate the typical tape or 
ribbon-like or sausage shaped defects oc- 
cupying most of the colonic lumen (Fig. 
çA; and 6-8). Large amounts of meconium 
may, however, occasionally be appreciated 
as incidental findings on roentgenograms of 
newborns without clinical evidence of in- 
testinal obstruction. 

In the meconium plug syndrome, a long 
contracted “pseudo” transition segment 
may be present extending from the splenic 
flexure down to the rectum (Fig. 8). This is 
due to collapse of the colon distal to the 
plug and should not be confused with the 
true transition segment of Hirschsprung's 
disease which is most commonly located in 
the rectosigmoid (Fig. 112; and 135). A 
transition segment in the vicinity of the 
splenic flexure was not seen in any of our 
patients with Hirschsprung's disease and 
appeared to be extremely rare in our review 
of published cases.?:9 59.12.1518 

Roentgenographically, Hirschsprung’s di- 
sease 1s the entity which may most closely 
mimic the meconium plug syndrome 
(Tables n and 111). Hirschsprung’s disease 
frequently presents with signs of mechani- 
cal large bowel obstruction in the immedi- 
ate neonatal period with the plain film 
roentgenogram of the abdomen showing 
marked bowel distention (Fig. 11,7; 12/4; 
13.4; and 14). The diagnosis is usually con- 
firmed with the demonstration of a transi- 
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ROENTGEN COMPARISONS IN MECONIUM PLUG AND HIRSCHSPRUNG'S DISEASE | 
| Plain Film Roentgenogram 
o ihe Abdameh Contrast Enema Roentgenogram 
L ee 
Bowel Fluid | M M | [Transition | S ege 

| Distention Levels | Lu EOM | Segment oe 
| || 

| 


Meconium Plug 
Syndrome 








Hirschsprung’s Dis- 
ease in 4 day old or 
younger infant 


NENNT 
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tional segment in the colon (Fig. 115; and 
13B). Untreated Hirschsprung’s disease, 
particularly in older infants, is further char- 
acterized by considerable retention of fecal 
material. However, in a majority of our 
cases (Table 11) of Hirschsprung’s disease 
studied in the first 4 days of life, as well as 
in a majority of those abdominal film roent- 
genograms and barium enema studies re- 
viewed?»5.9.2.5.155 from the literature in- 
cluding total aganglionosis of the colon and 
terminal ileum,^*?? no roentgen evidence 
of excessive meconium retention was ob- 
served in the first 4 days of life. It is during 
this period, however, that the meconium 
plug syndrome is evident. To date, no 
abnormal composition of the meconium 
has been described in Hirschsprung’s dis- 
ease with the basic abnormality related to 
an aganglionic bowel segment. 

Additionally, air-fluid levels were absent 
in more than half of the meconium plug 
syndrome cases (Fig. 1-3) (Table 1), while 
they were almost always present in the 
large and small bowel on erect roentgeno- 
grams of the abdomen obtained in cases of 
Hirschsprung's disease (Fig. 11.4; 124; 
134; and 14) (Tables 1 and 11). This may 
be related to the fact that meconium dry 
and harden??!59? in the meconium plug 
syndrome with an associated paucity of 
fluid in the bowel possibly precluding the 
formation of air-fluid levels. 


Uncommon | Absent or mod- | Frequent; usu- 


| 

| ——— ee nd 
m : : i 
Frequent Tage amount’ | Long contracted | May occur 


| prior to the 
| passage of 


plug 


segment may - | 
occur distal | 
to the plug 


m——— Mn rn i 














Frequent 
| erate amount | 


| only 


ally located in 
rectosigmoid 
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Hirschsprung's disease, however, may 
simulate?1125:7.247 the meconium plug syn- 
drome in several respects (Table 111). 
Furthermore, the typical transitional seg- 
ments or prolonged retention of contrast 
medium may not be apparent in the first 
days of life in many cases of Hirschsprung's 
disease? !® (Fig. 128). It is, therefore, es- 
sential that these difficulties in differential 
diagnosis be kept in mind in the individual 
case and that all infants in whom a diag- 
nosis of meconium plug syndrome has been 
made be followed for an adequate period of 
time to ensure the absence of recurrent in- - 
testinal obstruction. If any gastrointestinal 
signs or symptoms recur, a repeat contrast 
enema examination should be performed 
for possible detection of a transition zone 
which may have become more apparent in 
the interim. Rectal biopsy may be neces- 
sary in doubtful cases. - 

Necrotizing enterocolitis of infancy may 
also present with abdominal distention in 
the newborn and may,. occasionally, re- 
semble the meconium plug syndrome. A 
recent review of our experience with 20 
cases of necrotizing enterocolitis of infancy 
as well as an extensive review of the litera- 
ture revealed that the most commonly as- 
sociated major roentgen findings consisted 
of pneumoperitoneum, pneumatosis intes- 
tinalis, portal venous gas and small bowel 
distention.!*:?? 
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Fic. 15. Necrotizing enterocolitis of infancy. Erect 
abdominal roentgenogram, first day of life. His- 
tory of bile emesis, rectal bleeding and respiratory 
distress. Note frothy appearance in distal trans- 
verse and descending colon, as well as curvilinear 
stripes of gas at the splenic flexure indicative of 
pneumatosis intestinalis. Note similarity to Case 
1 (lig. 1) and Case i (Fig. 3). 


Pneumatosis intestinalis may lend a 
frothy appearance to the colon (Fig. 15), 
simulating retained meconium (Fig. 1-3). 
However, the diagnosis is aided by the 
identification of subserosal extralumina! 
bowel gas (gas stripes in the bowel) in 
necrotizing enterocolitis. Gas in the portal 
hepatic venous system and pneumoperi- 
toneum are usually absent in meconium 
plug syndrome. Actually, the clinical pre- 
sentation of the 2 entities is different in 
the overwhelming majority of cases.?? 

Meconium ileus may also be associated 
with a bubbly appearance of retained me- 
conium. However, this is usually limited to 
the distal small bowel? since the colon 
rarely contains appreciable amounts of 
meconium." If a colonic contrast study is 
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performed, it will frequently reveal an 
"unused type” of colon or "microcolon." 
The obstruction is caused by tenacious, 
viscous meconium in the small bowel pro- 
ducing great variation in the size of 
the bowel loops and few or no air-fluid 
levels.*?» Meconium ileus 1s associated with 
pancreatic cystic fibrosis and with an ab. 
normal chloride sweat test.!5?* Infants with 
meconium plug syndrome only rarely show 
evidence of cystic fibrosis of the pancreas,” 
but because of this possibility careful fol. 
low-up of all patients with a history of me- 
conium plug, including a sweat test is 
advisable. A bubbly appearance within dis- 
tended loops may also be seen in cases of 
intestinal atresia unassociated with me- 
conium ileus!*? (Fig. 16). Barium enema 
examination shows a microcolon as in me- 
conium ileus and the differential diagnosis 
between the 2 may be impossible without 
appropriate laboratory studies, such as the 
sweat test. 


SUMMARY 


The authors' experience with 14 cases of 
the meconium plug syndrome and 13 cases 





Fic. 16. Lower jejunal atresia. Note markedly dis- 
tended small bowel loops in right upper quadrant 
containing large amounts of meconium. A colon 
study demonstrated a microcolon. 
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of Hirschsprung’s disease 1s presented and 
the roentgenographic findings reviewed. 
Criteria for differentiation of meconium 
plug syndrome from Hirschsprung's disease 
as well as from other pathologic processes, 
such as necrotizing enterocolitis of infancy 
and meconium ileus, are formulated and 
illustrated. 

The following roentgen findings were al- 
most always present in the meconium plug 
syndrome: small and large bowel disten- 
tion, mottled or bulky intraluminal colonic 
masses reflecting excessive meconium reten- 
tion and producing ribbon-like or sausage 
shaped defects on contrast enema roent- 
genograms. Air-fluid levels in the bowel 
were uncommon. Long contracted colonic 
segments simulating the transition seg- 
ments of Hirschsprung’s disease, and due 
to collapse of the colon distal to the plug, 
may be seen involving the descending colon 
down to the sigmoid and/or rectum. 

In distinction, excessive meconium was 
infrequently seen on plain film roentgeno- 
grams or contrast enema studies in 13 cur- 
rent cases of Hirschsprung's disease in 
infants 4 days of age or younger. Addition- 
ally, air-fluid levels in the bowel were al- 
most always present. If transition seg- 
ments were identified in these young pa- 
tients, thev were localized to the rectosig- 
moid in most cases. 

Hirschsprung’s disease remains, how- 
ever, the most difficult problem in the dif- 
ferential diagnosis since 1t may occasionally 
present with clinical and roentgen findings 
almost identical with the meconium plug 
syndrome. Follow-up of all cases with the 
diagnosis of meconium plug syndrome is, 
therefore, recommended to exclude recur- 
rence of symptoms in which event careful 
re-evaluation should be undertaken. 


Rubem Pochaczevsky, M.D. 
Department of Radiologv 

City Hospital Center at Elmhurst 
79-01 Broadway 

Elmhurst, New York 11373 
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ANGIOGRAPHIC EVALUATION OF PRIMARY 
MALIGNANT HEPATOCELLULAR 
IUMORS IN CHILDREN* | 
By STANLEY NOVY, M.D,t SIDNEY WALLACE, M.D. HECTOR MEDELLIN, M.D.§ 
and CHARLES McBRIDE, M.D. | o o 


HOUSTON, TEXAS 


RIMARY malignant hepatic tumors 

are uncommon in childhood. Since 1954, 
16 children with malignant hepatocellular 
tumors have been seen at M. D. Anderson 
Hospital and Tumor Institute. Five of the 
more recent cases have been examined by 
angiography. 

The purpose of this report is to empha- 
size the value of hepatic and superior mes- 
enteric arteriography as well as inferior 
vena cavagraphy in establishing the diag- 
nosis, the extent of involvement, and the 
feasibility of surgery. 


REPORT OF CASES 


Case r. E.T. was an 8 month old white male 
who, at the time of admission, was found to 
have a large abdominal mass representing liver. 

Radiographic findings of hepatosplenomegaly 
were seen. Celiac arteriography revealed a large 
hypervascular tumor mass supplied by the 
superior portions of the anterior and posterior 
segmental branches of the right hepatic artery. 
The left medial and lateral segmental branches 
were intact. The superior mesenteric arterio- 
gram demonstrated a patent portal vein with 
displacement of the intrahepatic venous radi- 
cals of the right lobe (Fig. 1, Æ and B). These 
findings suggested an operable lesion confined 
to the right lobe of the liver. However, an intra- 
luminal mass was seen in the inferior vena cava 
contraindicating resection (Fig. 1C). The pa- 
tient was treated by chemotherapy. 

Within 2 months of the initial diagnosis, pul- 
monary metastases developed, and he expired 1 
month later. Postmortem examination con- 
firmed the presence of an hepatoblastoma with 
direct invasion and obstruction of the inferior 


Å 


vena cava as well as massive metastatic disease 
in the lungs. usc = 


Case m. C.S. was a £3 month old male who, 
on physical examination, was found to have a 
large firm mass which filled the entire right side. 

A technetium 99m sulfur colloid liver scan 
demonstrated a cold area in the inferior aspect 
of the right lobe. Arteriography showed a large 
hypervascular tumor containing irregular ves- 
sels supplied by the right posterior segmental 
hepatic branch originating from the superior 
mesenteric artery (Fig. 2/7). Also supplying the 
tumor was the right anterior segmental hepatic 
branch and medial branch of the left hepatic 
artery originating from the celiac axis (Fig. 28). 
The left lateral segment of the liver supplied by 
the left lateral segmental branches from the left 
gastric artery off the celiac axis was free of dis- 
ease. The mass produced slight extrinsic com- 
pression of the inferior vena cava (Fig. 2C). The 
lesion was, therefore, considered to be operable. 

An extended right hepatectomy, 7.e., removal 
of the right lobe and the medial segment of the 
left, was performed with excision of a hepato- 
blastoma. The patient progressively worsened 
following surgery until his death 3 days later. 


Case nr. E.S. is an 11 year old white male 
who presented with a 6 month history of weight 
loss and poor appetite. In December 1968, he 
was explored surgically in Argentina, considered 
to be inoperable, and referred to M. D. Ander- 
son Hospital. 

Physical examination revealed a large firm 
abdominal mass extending 7 cm. below each 
costal margin which moved slightly with respi- 
ration. 

Radiographic studies disclosed a mass con- 
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taining calcifications in the right upper quad- 
rant; the spleen was also enlarged. The tech. 
netium ggm sulfur colloid liver scan demon- 
strated hepatomegaly with a large cold area in 
the center of the liver (Fig. 3.4). 

Celiac arteriography outlined a 1; cm. hyper- 
vascular mass in the anterior aspect of the right 
lobe of the liver extending to the medial seg- 
ment of the left lobe supplied by their respeczive 
segmental arterial branches. The right posterior 
segmental artery and the left lateral segmental 
vessels were intact, attenuated, and did not 
. supply the neoplasm (Fig. 38). 

"On January 24, 1969, the anterior segmen- of 
the right lobe and the medial portion of the left 
lobe were removed; a central hepatectomy was 
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Fic. 1. (4) Hypervascular tumor mass supplied 
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by the superior portion of the anterior and pos- 
terior segmental branches of the right hepatic 
artery. (B) The superior mesenteric arteriogram 
demonstrates a patent portal vein with dis- 
placement of the intrahepatic venous radicals. 
(C) Inferior vena cavagraphy demonstrates an 
intraluminal mass with opacification of ex. 
tensive collateral vessels. RPS — right posterior 
superior subsegmental branch; RPI-right 
posterior inferior subsegmental branch; RAS = 
right anterior superior subsegmental branch; 
RAI-right anterior inferior subsegmental 
branch; RA=right anterior segmental branch; 
RP — right posterior segmental branch; LLS = 
left lateral superior subsegmental branch; 
LLI — left lateral inferior subsegmental branch; 
LM «left medial segmental branch; LL — left 
lateral segmental branch; LG = left gastric. 


performed. These segments contained a well 
differentiated hepatoma. 

Repeat celiac arteriography, one month later, 
demonstrated tortuous vessels in the area of 
resection (Fig. 3D). There was an increase in 
the size of the right posterior and left lateral 
hepatic arteries and their respective segments 
of the liver. The hepatic scan depicted a cold 
area at the site of previous surgery (Fig. 3C). 

One year postoperative, a celiac arteriogram 
demonstrated the superior branches of the right 
posterior segmental artery to be tortuous, 
“pruned tree" in appearance. The right poste- 
rior inferior and the left lateral branches had 
further increased in size (Fig. 37). The liver 
scan revealed progressive enlargement of the 
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residual portions of the liver (Fig. 3E). The 
previously described cold area at the site of re- 
section continued to decrease in size. The 
patient's liver function studies were normal and 
he is living and well at the present. 


Case iv. J.O. was a 5 year old white male 
who, on admission, was found to have a large 
hard liver. He was anemic and his liver function 
studies were abnormal. 

Radiologic studies demonstrated the right 
upper quadrant mass displacing the adjacent 
viscera. No metastases were visualized on roent- 


Angiography of Malignant Hepatocellular Tumors Sd 





Fro. 2. (4) Hypervascular tumor mass supplied 
by right posterior segmental hepatic branch of 
the SMA. (B)-Hypervascular tumor mass sup- 
plied by right anterior segmental hepatic 
branches of the celiac and left medial hepatic 
branches. (C) Inferior vena cavagraphy dem- 
onstrates extrinsic compression. 


genograms of the chest; however, bilateral rib 
notching was seen. 

Celiac arteriography demonstrated a mass in 
the right lobe of the liver with tumor vascular- 
ity. The inferior vena cavagram showed ob- 
struction with collateral vessels via the ascend- 
ing lumbar, the azygos, and the intercostal 
veins with the rib notching probably secondary 
to this. | 

In view of inoperable findings, chemotherapy 
was initiated. Pulmonary metastases were seen 
several months later and the patient expired 5 
months after admission. 
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hic. 3. (4) Liver scan demonstrates hepatomegaly with a large cold area in the center of the liver. (B) Hyper- 


'ascular tumor mass in the anterior aspect of the right lobe of the liver extending to the medial segment of 
the left lobe. (C) Liver scan (1 month postoperative) demonstrates a cold area at the site of previous sur- 
gery. (D) Angiogram 1 month postoperative shows tortuous vessels in the area of resection. There is an 
increase in the size of the right posterior and left lateral hepatic arteries. 


The autopsy findings consisted of hepatom: 
with metastases to the lungs, peritoneum, and 
lymph nodes. 


CasE v. A.C. is a 14 year old white female 
who, on initial physical examination, was found 
to have an enlarged liver. 

Radiologic studies: initially were negative. 
Technetium ggm sulfur colloid liver scan dem- 
onstrated a cold area in the right lobe with a 
smaller cold area in the left lobe. 

Celiac arteriography revealed an extensive, 
moderately vascular tumor involving the entire 
liver, 


Exploratory laparotomy confirmed the diag- 
nosis of a hepatoma with metastases to the 
omentum and resection was not performed. 

The patient has been treated with chemo- 
therapy and followed with liver scans which 
have shown progression of the disease. 


DISCUSSION 


In Table 1, the 16 cases of primary ma- 
iignant hepatocellular tumors seen at M. D. 
Anderson Hospital are summarized. 

The patient with a primarv hepatic 
tumor usually presents with an abdominal 
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Fic. 3. (E) Liver scan 1 year postoperativ 
with the previously described cold area att 
tive shows the superior branches of the right p 
appearance. The right posterior inferior and the left lateral 
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Name 


MÀ Arn ÓÁ 


B.M, 
T. 

W.T. 
R.R. 


IDEE. 
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Age 


14 
H 


13 


14 


Vi 


1i 


- 


iri 


VT. 
yf. 
yr. 
yr. 


yr. 


yr. 
yr. 


yr. 


yr. 


yr 


mo. 





Sex 


p 


Diagnosis 
Hepatoma 
Hepatoma 
Hepatoma 
Hepatoma with metastases 
to omentum 
Hepatoma with pulmonary 
metastases 
Hepatoma 
Hepatoma 
Hepatoblastoma 


Hepatoblastoma 


Hepatoma 


Hepatoma 


Hepatoblastom à 


Hepatoblastom à 


Hepatoblastoma 


Hepatoblastoma 


Hepatoma with metastasis 


Q 


TABLE | 


SUMMARY OF CASES 





Radiologic Findings 


Mass RUQ 


Mass RUQ 

Mass elevating right dia- 
phragm 

Elevation of right diaphragm 


Mass RUQ with lung 
metastases 

Mass LUQ 

Elevation of right diaphragm 


Mass RUQ with calcification 


RUO mass with lung 
metastases 

RUQ mass with calcification, 
Liver scan-cold area; Angio- 
gram-mass in liver. 
Mass RUQ with lung 
metastases 

Liver scan-cold area in right 
lobe; RUQ mass with lung 
metastases 

RUQ mass; Angiogram-mass 
of left lobe; Chest-rib notch- 
ing; Inferior vena cava 
obstruction 

RUQ mass; Angiogram-mass 
of right lobe; Inferior vena 
cava-mass 

RUQ mass; Liver scan-cold 
area in right lobe 
Angiogram-multiple masses; 
Liver scan-multiple cold 

areas 


Treatment 
Exploratory laparotomy 
Right hepatectomy 
Exploratory laparotomy 
with biopsy 
Exploratory laparotomy 


Chemotherapy 


Left hepatectomy 
Right hepatectomy; 
chemotherapv 

Right hepatectomy; 
chemotherapy 
Hepatectomy; Irradia- 
rion of lungs 

Central hepatectomy 


Chemotherapy; Irradia- 
tion of lungs 
Chemotherapy 


Chemotherapy 


Chemotherapy 


Right hepatectomy 


Chemotherapy: 


ts EN . 





e shows progressive enlargement of the residual portion of the liver 
he site of resection decreasing. (F) Angiogram I year postopera- 
osterior segmental artery to be tortuous, "pruned tree" in 
branches have further increased in size. 


Prognosis 


Died —4 yr. 


Living-—13 yr. 


Died 1 vr. 


Died 2 days after 


admission; 
Died 2 mo. 


Living 10 yr. 


Died-—1 vr. 


Died —2 vr. 


Died —4 mo. 


hospital. 
Living 4 Yre 


Died-——-4 mo. 


Died 1 vr. 


Died 7 mo. 


Died 2 


mo, 


Died 


5 da. 


outside 


Living (with disease) 


RUQ- right upper quadrant; LUQ= left upper quadrant. 
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mass and anemia.?? At times, the patient 

will complain of abdominal pain. Routine 

laboratory studies have generally been un. 

revealing. However, they are needed for 

baseline evaluation prior to and after sur- 

. gery. Cystothionuria has been found in a 
few children with hepatoblastoma.® 

Radiographic studies offer the greatest 
assistance in the preoperative evaluation of 
a suspected hepatic mass. There may be 
elevation of the diaphragm. Calcifications 
may be present.^? When the calcifications 
are multiple and diffuse, hepatoma, he- 
mangioma, or metastatic disease are to be 
considered. When the calcification is soli- 
tary and quite dense, it may be only sec- 
ondary to old inflammation, infarction, or 
thrombus.® Calcification has been seen in 
3 of our 16 patients. 

Hepatic isotope scanning is a comple- 
mentary procedure and should be done in 
conjunction with angiography to establish 
the presence of multiple lesions as well as 
their distribution. The scan is especially 
important in avascular lesions and in those 
in the left lateral segment. The scan dem- 
onstrates cold areas or areas of decreased 
uptake of radioisotope. Lesions greater 
than 2.0 cm. in diameter can be defined 
readily by this technique. Lesions smaller 
than 2.0 cm. frequently escape detection 
but, when multiple are sometimes sus- 
pected by the generalized decreased up- 
take 828.17 | 

Serial follow-up examinations are best 
accomplished by a scan of the liver.? This 
is seen in Cases rir and v. 

Angiography can establish the presence, 
extent, and nature of an intrahepatic mass 
prior to treatment. Perhaps most impor- 
tant is to determine the blood supply. Both 
celiac and superior mesenteric artery injec- 
tions are required as was seen in Case I. 
The right hepatic artery arises from the 
superior mesenteric artery in 16 per cent of 
cases, whereas the left is a branch of the left 
gastric in I8 per cent./5 The knowledge 
of the segmental and subsegmental anat- 
omy is essential prior to surgery. The de- 
tailed anatomy has been demonstrated 
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previously.* There are no absolute angio- 
graphic criteria for diagnosis of malig- 
nancy; however, abnormal angiographic 
findings include: 5!9!5 (1) distortion and 
displacement of vessels, which can be the 
results of any mass; (2) hypervascularity— 
an increase in the number of opacified ves. 
sels, which is nonspecific; (3) tumor blush — 
an increased capillary blush in a confined 
area, which is frequently a manifestation of 
hypervascularity; (4) arteriovenous shunt- 
ing—may be seen in inflammation, occlu- 
sive vascular disease, malformations, benign 
and malignant neoplasms and others; (5) 
encasement of vessels—the abrupt and ir- 
regular change in caliber of vessels seen in 
inflammation as well as in malignant dis- 
ease; (6) pooling of contrast material out- 
side of normal channels, which may be a 
manifestation of neovascularity; and (7) 
an irregular poorly defined margin of a 
mass suggests malignancv, whereas the 
presence of a smooth well defined margin 
suggests a capsule or pseudocapsule, more 
frequently seen with a benign process. The 
combination of a number of these criteria 
will suggest a malignant lesion. These cri- 
teria were demonstrated in all of our cases 
studied by angiography. Angiography must 
map out the vasculature of the liver as well 
as that of the neoplasm.'^ Angiographically, 
hepatocellular tumors are difficult to dif- 


ferentiate from hemangioendotheliomas, 
hemangiosarcomas, and hamartomas. 


Hemangiomas can usually be diagnosed 
since they typically have normal appearing 
arterial vessels that enter into small sinu- 
soidal pools in which contrast material 
remains late into the venous phase." 
Inferior vena cavagraphy, hepatic ve- 
nography and portal venography offer addi- 
tional information prior to hepatic resec- 
tion. Case 1 and Case 1v showed metas- 
tases extending into the inferior vena cava 
contraindicating surgery. The inferior vena 
cava traverses the mid portion of the liver, 
so that its Integrity must be established 
before resection. At times, only narrowing 
of the vena cava from side to side in its 
course through the hepatic groove may be 
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seen!? (Case 11). It is often not possible to 
distinguish between intrinsic involvement 
and obstruction from simple compression 
by the mass, the latter being more usual.” 

The etiology of the enlarged spleen, as 
seen in Cases 1 and mni, is not known. It 
may be related to increased portal pressure; 
however, shunting would be expected and 
was not seen in our cases. High output 
splenomegaly secondary to increased flow 
may also be contributory to the enlarged 
spleen.’ 

Once the diagnosis has been made, the 
treatment of choice, if there are no metas- 
tases, is surgery.!? Surgery has provided the 
greatest chance for survival in these pa- 
tients with several living approximately 
10 years post surgery. The criteria for re- 
sectability depend in part on the arterio- 
gram, inferior vena cavagram and scan, and 
have been detailed bv McBride and Wal- 
lace. When considering operation, the 
surgeon must be satisfied that the opera- 
tion is locally curable, the quantity and 
quality of liver tissue remaining will sup- 
port life, and the general condition of the 
patient can withstand the surgery." The 
right lobe of the liver is most often in- 
volved. In 6 of the 16 cases, a right lobec- 
tomy was done, while a left lobectomy was 
done in only 1 of the 16. Once resection 1s 
done, the child has better prognosis than 
an adult since children seem to better toler- 
ate resection. This is probably due to the 
fact that the child's liver 1s able to regen- 
erate more readily. It has been demon- 
strated that after 9o per cent resection, 
total hepatic mass is regained in about 4 
months. In animal experiments, it has been 
shown that regeneration begins immedi- 
ately after surgery." In Case 111, regenera- 
tion occurred within 1 month as demon- 
strated by angiography. Fibrosis at the site 
of the central hepatectomy was suggested 
both by angiography and scan. One year 
following surgery, the tortuosity of the 
superior branches of the right posterior 
segmental artery was probably due to some 
loss of volume of this portion of the liver 
related to the surgical procedure. At the 


Angiography of Malignant Hepatocellular Tumors 359 


same time, there was further hyperplasia 
of the remainder of the liver. 
Pathologically, the findings have been of 
hepatocellular carcinomas. These malig- 
nant neoplasms are divided into 2 histologic 
types: hepatocellular and cholangiocellular. 
The hepatocellular, derived from paren. ` 
chymal liver cells, are further divided into 
hepatocarcinoma or hepatoblastoma de- 
pending on the degree of maturity.^^ — 


SUMMARY 


Sixteen cases of primary hepatocellular 
tumors have been seen at M. D. Anderson 
Hospital since 1954. 7 

Five of the cases were studied by angiog- 
raphy prior to contemplated surgery. 

Arteriography and inferior vena cavag- 
raphy helped in establishing the diagnosis, 
the extent of involvement, and the feasi- 
bility of surgery. 


Sidney Wallace, M.D. 
Department of Diagnostic Radiology 
The University of Texas System Cancer Center 
M. D. Anderson Hospital and 
Tumor Institute 
Houston, Texas 77025 
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NORMAL AND ABNORMAL POSITION OF THE UM- 
BILICAL ARTERY AND VENOUS CATHETER ON 
THE ROENTGENOGRAM AND REVIEW NE 
OF COMPLICATIONS* 
By ALFRED L. WEBER, M.D., SALVATORE DeLUCA, M.D., 
and DANIEL C. SHANNON, M.D. 


BOSTON, MASSACHUS ETTS 


INCE the introduction of intravascular 

catheters via the umbilical vein for ex- 
change transfusion by Diamond in igas 
and measurement of blood gases and pH 
by James in 1959," these catheters have 
been employed with increasing frequency, 
and recording of their exact position has 
become most important in order to prevent 
complications and false measurements. 
Catheters are now used in acutely ill in- 
fants for the above applications, as well as 
for hvperalimentation, and the measure- 
ment of pressures, electrolytes and blood 
sugar values. 

The purpose of this paper is to discuss 
the methods and materials used, the nor- 
mal and abnormal position of catheters, 
and the complications. 


MATERIAL AND METHOD 


The catheters should be soft, small, and 
rigid enough to negotiate the vascular 
channels. At the present time, nonwettable, 
polyvinyl chloride catheters are in use. We 
employ a 3.5 French catheter in infants up 
to 1.5 kg. in weight, and a No. 5 for larger 
infants. The catheter should be radiopaque 
with an acceptable dead, space of less than 
o.; ml. For prevention of clot formation, 
the catheter should have an end hole with 
no side holes, and the end should be 
rounded to prevent damage or perforation 
of the vascular wall. 

Localization can be achieved by image 
intensification fluoroscopy or by antero- 
posterior (AP) and lateral roentgeno- 
graphic examination of the chest and abdo- 
men. In the Newborn Intensive Care Unit 


of the Massachusetts General Hospital, we 
have a General Electric portable 110 volt 
roentgenographic unit. For the AP view, 
the factors are 10 ma., 60 kvp., with an 
exposure time of 1/12 to 1/15 seconds. An 
additional 10 kvp. is added for the lateral 
To reduce radiation exposure 
to the infant, paraspeed or highspeed films 


common carotid artery, the innominate 
artery, the external iliac artery, the femoral 
artery, or the pulmonary artery (reached 
via the ductus arteriosus). 

The technique of umbilical venous cath- 
eterization is the same as that used for ar- 


* From the Departments of Radiology and Pediatrics, Harvard Medical School and Massachusetts General Hospital, Boston, 


Massachusetts. 
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Fic. 1. Photograph of stopcock system with arterial 
catheter, millipore filter, and tubing to pump. 


terial catheterization. The tip should be 
inserted into the inferior vena cava near the 
right atrium after passage through the 
ductus venosus. Once the catheter IS in- 
serted, careful handling is Important in 
order to prevent accidental disconnection, 
contamination, air embolization, or clot 
formation. A useful method js the applica- 
tion of three-way separate disposable stop- 
cocks locked to each other with metal clips. 


oo 
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A separate operation, such as wi thdrawing 
and flushing of the catheters, can be handled 
through these individual stopcocks. The 
blood pressure can be monitored through a 
third stopcock most distal to the infant by 
connecting either a fluid-filled manometer 
or, preferably, a calibrated strain gauge 
(Fig. 1). Restricting use of the proximal 
stopcock for withdrawing blood samples 
eliminates a potential source of injecting 
contaminated old blood or air bubbles. A 
millipore filter placed between the infusion 
pump and the last stopcock prevents con- 
tamination or air injection during the infu- 
sion of fluids. Thrombosis of the catheter 
when used for 5~7 days will be Insignificant 
if an intravenous maintenance solution 
containing I unit of heparin per ml. is 
Hushed continuously, 

If the infant’s condition requires con- 


Fic. 2. (4) Anteroposterior and (B) lateral Toentgenograms of the chest and abdomen 
demonstrating normal course and position of umbilical venous catheter. 


Vor. 120, No. 2 


tinued monitoring, a catheter can be used 
safely for as long as 1 week. If an alternate 
site for monitoring arterial blood pressures, 
gases, and electrolytes becomes necessary, 
a 20-22 gauge teflon-covered cannula can 
be placed in a radial, dorsalis pedis, or tem- 
poral artery. 

In view of the relatively slow flow in a 
peripheral artery, no medications, hyper- 
tonic solutions, or albumin should be in- 
jected. The same sampling, pressure moni- 
toring, and flushing procedures can be em- 
ployed as described above. With careful 
handling, the peripheral artery can be ex- 
pected to remain serviceable for 5 to 7 days. 
As soon as the umbilical artery or venous 
catheter is in place, AP and lateral roent- 
genograms of the abdomen and chest 
should be obtained for accurate localiza- 
tion.^»115 In the AP view the venous 
catheter ascends slightly to the right at the 
level of the ductus (Fig. 2, Æ and B). In 
the lateral view, the catheter ascends be- 
neath the rectus muscle posteriorly within 


Fic. 3. (4) Anteroposterior and (B) lateral roentgenograms of the chest and abdomen 


Normal and Abnormal Position of the Umbilical Artery 
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the liver through the ductus venosus into 
the inferior vena cava. The umbilical artery 
catheter passes medially, inferiorly, and 
forms a loop before entering the hypogas- 
tric arteries, and then ascends within the 


aorta to the left and anterior of the lumbar .. 


spine (Fig. 3, Æ and B). 


COMPLICATIONS FOLLOWING PASSAGE OF 
UMBILICAL ARTERY OR 
VENOUS CATHETERS 


In order to prevent complications or 
false measurements, accurate position of 
the catheter, sterile technique, gentle ma- 
neuvering of the catheter, and flushing of 
the catheter should be strictly adhered to. 
A catheter positioned in the inferior vena 
cava can measure central venous pressure 
which is a reflection of the vascular volume. 
Measurement of portal venous pressure, 
however, is always higher than central 
venous pressure, and therefore cannot be 
used for evaluating the general;cardiovas- 
cular status.’ £u 





v 





demonstrating normal course and position of arterial catheter. 





FIG. 4. Anteroposterior roentgenogram of the chest 
includiBg'the upper abdomen showing coiling of 


n 


jd. umbilical, vein catheter in portal vein. 

The'tip of the catheter should not be 
located in the umbilical vein, in the intra. 
or extrahepatic portal systems (Fig. 4; and 
5, A and B), or the cardiopulmonary sys- 


Li ri 
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tem (Fig. 6, 4 and B). Also, the catheter 
tip should not be located in arteries supply- 
ing the head, neck, and extremities (Fig. 
7, £ and B; and £), or in the mid-abdom. 
inal aorta at the level of the superior mesen- 
teric or renal arteries. Intracardiac cath. 
eters may produce cardiac arrhythmias, 
damage to cardiac valves, and perforation 
of the myocardium? (Fig. 9). 

Catheters in the umbilical vein or portal 
system have caused hemorrhage in the ves. 
sel wall with or without thrombus forma. 
tion with the degree and frequency of 
thrombus formation often related to the 
duration of the indwelling catheter. Scott," 
In a review of 92 autopsies among 200 cases 
suffering from resp: "atory stress syndrome, 
reported an incidence of 20 per cent compli- 
cations from catheters in the venous SyS- 
tem. The complications consisted of peri- 
venous hemorrhage (3 cases), thrombosis 
(6 cases), pulmonary emboli (6 cases), and 
infection (3 cases). Phlebitis with subse- 
quent thrombosis of the portal system may 
ensue if strict sterile technique is not used 
or if an infusion of hypertonic solutions or 
bicarbonate is given. A delayed complica- 
tion is occlusion of the portal venous Sys- 





Fic. $. (4) Anteroposterior and (B) lateral roentgenograms of the abdomen showing 
umbilical vein catheter coiled at the level of ductus venosus. 











Fic. 6. (4) Anteroposterior and (B) lateral roentgenograms of the chest reveal 
catheter in the left atrium after passage through patent foramen ovale. | 


tem with ensuing portal hypertension." 
Clot formation in the portal vein or its 
intrahepatic branches can lead to liver 
necrosis..? Pulmonary emboli have fol- 
lowed thrombus formation in the portal 
system and hepatic veins." Following ex- 
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Fic. 7. (4) Anteroposterior and (B) lateral roentgenograms of the chest includin 


ing the umbilical vein catheter in the 


ormal and Abnormal Position of the U 


| 365 


- 


mbilical Artery 


ing the tip of umbilical vein 


change transfusion through a catheter in 
the portal venous system, perforation of 
the bowel, most often of the colon, from 


underlying infarction has been repo ted, 519.18. 


The underlving mechanism is not known, 


but increased pressure in the portal tircu- 


g neck show- 


left jugular vein after crossing the right atrium. 
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Fic. 8. Anteroposterior roentgenogram of the chest 
showing the umbilical artery catheter in the left 
axillary artery. Note nasogastric tube and severe 
hyaline membrane disease. 

+ 
lation’ secondary to obstruction by the 
catheter or retrograde microemboli is 
thought to be responsible. 

Complications following umbilical artery 
catheterization have occurred at a rate of 
4.6 to 10.4 per cent. Among 387 infants 
investigated by Cochran et a/.; the compli- 
cations related to umbilical arterv cath. 
eters were vasospasm and temporary 
blanching in!13 infants and thrombosis, 
arteritis, or other inflammation noted at 
postmortem examination in 18 infants. 

Thrombosis has also been reported in the 
aorta, iliac, renal, celiac, splenic, and pul- 
monary arteries. Severe complications have 
resulted from the infusion of THAM (tris- 
hydroxymethylaminomethan) and 40 per 
cent glucose solution into the umbilical 
artery, with the result of a large recto. 
vaginal-bladder fistula, right pyonephro- 
sis, hemiparesis of the right leg, right labial 
edema, and gluteal muscle necrosis,‘ If the 
catheter is forcefully manipulated through 
the umbilical artery, perforation into the 
peritoneal cavity may occur.'® When 
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blanching of the lower extremities occurs 
during the introduction of an umbilical 
artery catheter, partial or complete with- 
drawal is indicated. Correction of either 
metabolic acidosis or hypovolemia, how- 
ever, may relieve the blanching. 


DISCUSSION 


Umbilical artery and venous catheteriza. 
tion has proved of great benefit in the man. 
agement of newborn infants with low birth 
weight, respiratory distress syndrome, and 
a variety of other diseases. It is hoped that 
future developments in noninvasive moni- 





Fis. 9. Anteroposterior roentgenogram of the chest 
and abdomen demonstrating the umbilical vein 
catheter perforating through the right atrium fol- 
lowing passage through the right atrium, left 
atrium, left ventricle, and right ventricle. 
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toring techniques will permit the physician 
to manage these infants with less risk. Ac- 
curate placement of the catheters is of ut- 
most importance to prevent complications 
and obtain accurate blood measurements. 
We recommend AP and lateral roentgeno- 
grams of the chest and abdomen to assure 
correct localization of the arterial or venous 
catheter. A portable x-ray machine in the 
intensive care unit is adequate, but a built- 
in unit is preferable. The latter unit allows 
conventional roentgenographic technique, 
magnification studies of the lung, and cath- 
eterization of the umbilical artery and vein 
on the roentgenographic table. For rapid 
localization of the catheter alone, Polaroid 
film can also be used. 

In addition to localization of vascular 
catheters, positions of thermocouples, naso- 
tracheal tubes, and electrocardiographic 
leads can be determined. The catheters can 
be used to inject contrast material into the 
vascular structures for evaluation of the 
heart, aorta and branches, vessels in the 
lungs, head and neck. 


SUMMARY 


Proper placement of umbilical venous 
and arterial catheters is important for mea- 
suring blood gases, pH, blood pressure, and 
infusion of blood and alkalizing solutions. 

AP and often lateral roentgenograms of 
the chest and abdomen are mandatory for 
accurate localization of the catheters. 

Improper placement and handling leads 
to false measurements and complications, 
such as thrombosis with resultant infarcts 
and emboli. 


Alfred L. Weber, M.D. 
Department of Radiology 
Massachusetts General Hospital 
Boston, Massachusetts 02114 
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SOME RADIOLOGIC OBSERVATIONS IN RENAL 
VEIN THROM BOSIS* 


By P. McDONALD, R. TARAR, D. GILDAY, az4 B. J. REILLY 


TORONTO, ONTARIO, CANADA 





Ro vein thrombosis in childhood is 

not rare. The diagnosis is most often 
suggested by the development, in an 
agutely ill, dehydrated infant, of hematuria 
aid proteinuria, a renal mass, and failure of 
visualization of the affected kidney on ex- 
cretory urography. These patients, how- 
ever, represent only one part of the clinical 
spectrum of renal vein thrombosis, a condi- 
tion which we believe to be more common 
than has been hitherto recognized, and in 
which radiologic studies provide valuable 
diagnostic and prognostic information. The 
occurrence of thrombosis in the renal veins 
has been recognized since it was first de- 
scribed by Rayer in 1873." It was formerly 
a frequent autopsy finding in children dy- 
ing from gastroenteritis, but the number of 
cases recognized in this way has fallen with 
the improved management of these pa- 
tients. 

Most previous reports have been of single 
cases or groups of 2 or 3 children, although 
a number of authors has taken the oppor- 
tunity to review the relevant literature, so 
that Kaufman? in.1958 was able to collect 
96 cases occurring in childhood since 1900, 
and Beck and Marshall! in 1968 reviewed 
40 patients in whom a diagnosis had been 
made during life. The largest group of pa- 
tients reported by any one author is that of 
McFarland* in 1965. His patients were 
comprised of 2 groups: (a) I1 patients in 
whom the diagnosis was made during life; 
and (b) 25 patients in whom it was an un- 
expected finding at autopsy. The radiologic 
investigation was unsophisticated, being 
essentially limited to conventional roent- 
genography of the abdomen and excretory 
urography. Knapp’ has advocated the use 
of inferior vena cavagraphy to confirm the 
diagnosis of renal vein thrombosis in in- 





fants and to document its extent. In the 5 
year period prior to 1970, renal vein throm- 
bosis had been diagnosed in 30 newborns 
and young infants at the Clinica Infantil in 
Madrid. In a few cases, the diagnosis was 
made at autopsy, and only part of the 
group diagnosed during life had been inves- 
tigated radiologically. However, in 2 pa- 
tients vena cavagraphy had shown intra- 
luminal thrombus which could be clearly 
distinguished from the normal flow defects 
caused by the renal veins. 

Our experience is still limited, but simi- 
larly suggests that this is a useful, simple 
and safe diagnostic test. In addition, we 
have, in several patients, been able to per- 
form aortography through the umbilical 
artery, and this has provided information 
concerning perfusion of the kidney, which 
we believe to be useful prognostically as 
well. Radionuclide inferior vena cavag- 
raphy has been performed on all infants 
having renal scans using technetium 99m 
diethyltriaminepenta acetic acid (Tc99- 
DTPA).* The injection is usually via the 
saphenous vein. An extended sequence of 
rapid 4 second posterior images of the ab- 
domen ts carried out to permit visualization 
of both the inferior vena cava and of the 
arterial supply to the kidneys. Routinely, 
sequential posterior views of the kidneys 
are obtained at 1, 3, 6, 9, 12, 15, 30 and 60 
minutes after the injection and later views 
are taken if necessary. 


CLINICAL MATERIAL 


In the period 1953 to 1973, a diagnosis of 
renal vein thrombosis was made in 24 pa- 
tients at this hospital. In 8, renal vein 
thrombosis was identified only at autopsy, 
and was never suspected clinically. In 16 
patients, a diagnosis was made by clinical 


* From the Department of Radiology, Hospital for Sick Children, Toronto, Ontario, Canada. 
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SY PATIENTS PRESENTED 
SS IN DETAIL 


NO. 
OF 
PATIENTS 





2.3Y 6.7Y 7-87 


AGE AT PRESENTATION 


BanocRAM I. Age distribution. 


and radiologic means during life, and was 
confirmed at surgery in 4, and by subse- 
quent autopsy in 2 of these patients. Nine- 
teen of the patients were male and 5 female. 
Their ages at the time of presentation at 
this institution (Barogram 1) varied from a 
few hours to 9 years, although 14 of the 24 
presented during the first month of life. 
There was a wide range of associated dis- 
eases (Table 1), the most common being 
some sort of severe infection. Of the 16 pa- 
tients in whom the diagnosis was made dur- 





Thrombosis 


TABLE I 


ASSOCIATED DISEASES 





Infections 
Gastroenteritis 
Respiratory infection 
Septicemia 
Meningitis 

Heart disease 

Rh incompatibility 

Nephrotic syndrome 

Hypertension (late sequel) 

Maternal diabetes 

Maternal toxemia 


~J 


»- mi d 


fos 
m 





- d D dà 0 


ing life, only 2 died, 1 with transposition of 
the great vessels, despite creation of an 
atrial septal defect, and 1 with a respira- 
tory infection following repair of an om- 
phalocele. Adequate radiologic studies were 
available for review in 10 of these 16 pa- 
tients, and this group is identified in Baro- 
gram 1, and forms the basis of this study. 


REPORT OF CASES 


Case 1. (HSC 567650.) This 2 day old boy 
was admitted with hematuria and bilateral 


Fic. 1. Case 1. (4 and B) Excretory urograms at 2 days demonstrate on the right a retroperitoneal mass 
with no evidence of excretion of the contrast material and on the left an enlarged kidney with attenuation 


of the pelvicalyceal system. 
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Fic. 2. Case 1. At 2 years there is bilateral 
adrenal calcification. 


renal masses, that on the right being larger. The 
blood urea nitrogen (BUN) was elevated at 35 
mg. per 100 ml. Excretory urography at 2 days, 
and repeated at 4 days, demonstrated an avas- 
cular, right retroperitoneal mass with no evi- 
dence of excretion of contrast material, and an 
enlarged left kidney with attenuation of the 
collecting system (Fig. 1, 4 and B). At 2 years, 
excretory urography revealed bilateral adrenal 
calcification (Fig. 2), failure of excretion of the 
contrast material by the right kidney, and a 
large but otherwise normal left kidney. Retro. 
grade pyelography demonstrated an atrophic 
right kidney (Fig. 3). 


Case 11. (HSC 681756.) A boy of 2 months 
was admitted with fever and diarrhea of 24 
hours’ duration, and a right-sided renal mass. 
There was gross proteinuria and some hema- 
turia. The BUN was elevated at 22 mg. per 100 





Hic. 3. Case 1. Retrograde pyelogram at 2 years. 
The right kidney is atrophic. 
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ml, rising to 62 mg. Excretory urography 
showed no evidence of excretion from the right 
kidney, but the left kidney did function, al- 
though the concentration of contrast material 
was impaired. The BUN subsequently returned 
to normal, and 2 weeks later, a retrograde 
pyelogram showed a normal collecting system 
on the left, and a slightly smaller collecting 
system on the right (Fig. 4). Subsequent ex- 
cretory urography has shown persisting failure 
of excretion by the right kidney and some hy- 
pertrophy of the left but no calcification. A 
second retrograde pyelogram at 11 months of 
age showed further atrophy of the right kidney 


(Fig. $). 


Case mi. (HSC 8:7231.) This 9 year old boy 
complained of headaches, and was found to 
have mild hypertension. During evaluation ex- 
cretory urography revealed a small left kidney 
and a hypertrophied right kidney (Fig. 6). 
Renal vein catheterization for renin assay was 
attempted, but the vena cava was not identi- 
hed, the venous drainage from the iliac veins 








Ai SARSAR 


Fic. 4. Case 11. Retrograde pyelogram at 3 months. 
The right pelvicalyceal system is small. 
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being through enlarged ascending lumbar and 
azygos veins (Fig. 7). Calcification above the 
right kidney was believed to be adrenal in loca- 
tion. 


Case 1v. (HSC 880609.) A 1 day old boy was 
admitted because on routine examination he 
was found to have a right renal mass. Subse- 
quently, he developed oliguria, hematuria, and 
elevation of the BUN to 43 mg. per 100 ml. The 
child had been delivered by cesarean section 
for cephalopelvic disproportion, and the mother 
had been regarded as a gestational diabetic. 
Excretory urography at 1 day of age showed 
retroperitoneal swelling and no evidence of ex- 
cretion from the enlarged right kidney, and 
faint opacification of the lett collecting system. 
At 4 days, there was improved visualization of 
the left kidney at excretory urography, and the 
collecting system was normal. On the right side, 
there was only a suggestion of opacification of a 
rim of cortex. An aortogram by way of the 
single left umbilical artery showed a normal 





Fic. 5. Case 11. Retrograde pyelogram at 11 months. 
The right pelvicalyceal system has become much 
smaller indicating further renal atrophy. 
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Fic. 6. Case 111. Exeretory urogram at 9 years; 6 em. 
tomographie cut. The left kidney is extremely 
small but shows some function. There is calcifica- 
tion within the right adrenal. | 


appearance of the left kidney. On the right side, 
the renal artery was slightly smaller than that 
on the left, there was slight delay in the flow of 
contrast material into and through the kidney, 





Fic. 7. Case ur. Venogram at 9 years during at- 
tempted renal vein catheterization. The vena cava 
is not identified; the paravertebral and azygos 
veins are enlarged. 
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Frc. 8. Case rv. Aortogram at 4 days. There is a 
single left-sided umbilical artery. The left kidney 
is normal. The right renal artery is slightly smaller 
than the left, and there is delay in opacification of 
the distal branches of the right renal artery. 


and thé kidney was slightly enlarged with mini- 
mal. stretching of the smaller vessels (Fig. 8). 
At 3months, the left kidney appeared normal 
at ¢xcretory urgraphy. The right kidney 
showed moderate atrophic changes affecting 
the cortex and papillae, and there was calcifica- 
tion in the right renal vein and vena cava 
(Fig. 9). 


Case v. (HSC 567943.) This 3 week old girl 
was admitted with a 6 day history of gastro- 
enteritis, and a left-sided abdominal mass. 
There was some suggestion of right renal en- 
largement also. The BUN was elevated at 2d 
mg. per 100 ml. At excretory urography, there 
was evidence of minor retroperitoneal swelling. 
The right kidney appeared normal, but there 
was no evidence of excretion by the left. Retro- 
grade pyelography at this time showed a normal 
collecting system on the left side. Excretory 
urography was repeated 2 weeks later, at which 
time both kidneys showed excretion, but were 
not well visualized. One year later, excretory 
urography was repeated. The right kidney 
showed evidence of hypertrophy. The left 
showed generalized atrophy of moderate degree 
and a little calcification in the region of the 
renal vein. 


Case vi. (HSC 896023.) This child was ad- 
mitted at age 6 months with a brief history of 
vomiting and diarrhea, a left flank mass, and 
hematuria. He had been previously admitted 
to this institution at age 3 months with anoph- 
thalmia. An air study at that time had shown 
absence of the corpus callosum, and excretory 
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urography had demonstrated a normal urinary 
tract. The BUN was elevated at 67 mg. per 100 
ml. Excretory urography showed nonfunction 
of the left kidney and impaired concentration 
on the right side with some dilatation of the 
collecting system. A radionuclide inferior vena 
cavagraphy, using Tc*"-DTPA, was performed 
via a catheter in the right common iliac vein. 
Activity appeared in both the inferior vena cava 
and the paraspinal plexus of veins. Renal scans 
showed no perfusion to the left kidney and de- 
creased perfusion to the right kidney which 
functioned relatively poorly (Fig. 10, 4-G). In- 
ferior vena cavagraphy was then performed 
(Vig. 11,.7 and B); although the vena cava was 
patent, there was some filling of the ascending 
lumbar veins. Clot was demonstrated extending 
as finger-like processes (Fig. 12) from both 
renal veins into the vena caval lumen. Excre- 
tory urography 2 months later showed no evi- 
dence of excretion of the contrast material by 
the left kidney, and some hypertrophy of an 
otherwise normal right kidney (Fig. 13). A 
further vena cavagram was obtained. There was 
no longer any opacification of the vena cava 
below the level of the renal veins indicating 
extension of the thrombosis (Fig. 14, 4 and B). 
There was minimal opacification of the supra- 
renal segment bv way of lumbar venous col- 
laterals with some suggestion of an irregular 
lumen. 


Case vit. (HSC 892272.) This girl was ad- 
mitted at < days of age with gross hematuria 
since the second day of life. The child had had a 
normal birth at term, and there was no asso- 





Fic. 9. Case iv. Excretory urogram at 3 months. The 
left kidney is normal; the right kidney shows 
moderate atrophy affecting the cortex and papillae 
and there is calcification in the renal vein and vena 
cava, 
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Fic. 10. Case vi. Radionuclide inferior vena cavagram and renal scans. (4) A normal inferior vena caval 
study shows smooth flow of the radionuclide. (B-D) However, in the obstructed vena cava there is an 
interruption of flow with a very wide band of activity representing the collateral drainage. 





ciated illness. Masses were palpable in both 15, 4 and B). Aortography via the umbilical 
renal areas. The BUN was elevated at 21 mg. artery at 5 days showed that both kidneys were 
per 100 ml. Retrograde pyelography had been — perfused with slightly slower flow through the 
performed at the referring hospital, and showed left kidney (Fig. 16, Æ and B). Inferior vena 
mild dilatation of the collecting systems (Fig. cavagraphy revealed a reduction in the normal 
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caliber of the vena cava (Fig. 17, 4 anc B), Æ and B). Excretory urography was repeated 


which was completely obstructed at the L2-3 at age 6 months (Fig. 19). Both kidneys func- 


level, ow being diverted to the paravertebral tioned, the left showing some hypertrophy, but 
and azygos systems. There was no evidence of being otherwise normal. The right showed gen- 
excretion of the contrast material by the right eralized atrophy of moderate degree with well. 
kidney, and only poor excretion by the left marked calcification of the right renal vein. In 
. Kidney. Two weeks later, a repeat study showed addition, there was little calcification in the 
the inferior vena cava to be still blocked, and region of the left adrenal. Inferior vena cavag- 
it had diminished further in caliber (Fig. 18, raphy (Fig. 20, Æ and B) demonstrated per- 
Uk 
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Pic. 10. (E-G) The kidney study demon- 
strates a right functioning kidney with 
delayed excretion of the radiopharmaceuti- 
cal and no kidney function on the left. 
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Fic. 11. Case vi. (4 and B) Inferior vena cavagrams at 6 months. The catheter tip lies in the right iliac 
vein. The vena cava is patent but there are filling defects at the level of the renal veins. 





sistent occlusion of the inferior vena cava, 
which was no longer opacified. Radionuclide 
inferior vena cavagraphy obtained after inject- 
ing Tc?".DTPA through a catheter in the 
right iliac vein was also able to document ob- 
struction of the vena cava (Fig. 21, 7-7). Sub- 
sequent studies of the kidneys showed good 
function bilaterally, but the right kidney was 
small. 








Case vi. (HSC 893355) This child. de- 
veloped severe respiratory distress in the neo- 
natal period, following an emergency cesarean 
section for fetal bradvcardia following prema- 
ture rupture of the membranes. The infant was 
transferred to this hospital at age 4 hours. Ex- 
amination revealed a 10 by ¢ cm. mass in the 
left renal area. There was bluish discoloration 


of the scrotum on the left side. Some blood was 





F13. 12. Case vt. Inferior vena cavagram at 6 months. 
The catheter tip has been advanced to the L2-3 
level. Thrombus extends as finger-like processes 
from both renal veins into the lumen of the vena 
cava. 


present in the urine and the BUN was elevated 
at 35 mg. per 100 ml. Diagnoses of meconium 
aspiration, renal vein occlusion, and left peri. 
renal hemorrhage were made. Excretory urog. 
raphy showed poor function of the right kidney 
with mild dilatation of the collecting system. 
There was no evidence of excretion by the left 
kidney. An aortogram (Fig. 22, 4 and B) ob- 
tained v/a the umbilical artery on the first dav of 
life showed that the right kidney was perfused, 
but more slowly than normal, and the vessels 
showed some attenuation, although the kidney 
did not appear large. There was no perfusion of 
the left kidney, the renal artery being small in 
caliber and flow was arrested a few millimeters 
beyond its first division. There was mild ante- 
rior displacement of the aorta (Fig. 23) at the 
level of the renal arteries, which was attributed 
to retroperitoneal hemorrhage.'On the following 
day, inferior vena cavagraphy (Fig. 24, 4 and 
B) demonstrated the vena cava to be occluded 
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at the level of L2 with diversion of fow into the 
ascending lumbar and azygos systems. Contrast 
material in the gut was attributed to hepatic 
excretion of that injected during the aortog- 
raphy. A subsequent inferior vena cavagram at 
6 weeks of age (Fig. 25) showed persisting oc- 
clusion of the inferior vena cava which was no 
longer demonstrated. A radionuclide study in- 


jecting through the same catheter in the left 


iliac vein was able also to document the irregu- 
lar pattern seen with inferior vena caval ob- 
struction. Excretory urography showed a mod- 
erate degree of atrophy of the right kidney 
affecting the cortex and papillae (Fig. 26). 
There was no evidence of excretion by the left 
kidney, and there was calcification in the posi- 
tion of it and of the left renal vein (Fig. 27). 


Case IX. (HSC 882365.) This 2 day old boy 
was admitted following discovery of a mass in 
the left flank on routine physical examination. 
Subsequently, some blood was found in the 
urine, Excretory urography made at the re- 
ferring hospital showed no evidence of excretion 
by the left kidney but the right kidney ap- 
peared normal. Aortogram was performed after 
catheterization of an umbilical artery (Fig. 28, 
4 and B). This confirmed that the right kidney 
was normal. The left kidney was perfused, but 
it was displaced downwards, and the upper pole 
was deviated laterallv. There was no convincing 
evidence of any delay in passage of contrast 
material through the left kidney compared with 
the right. The findings, therefore, were those of 
a normally perfused but nonfunctioning left 
kidney, whose upper pole was displaced in- 
feriorly and laterally. Surgical exploration re- 





Fic. 13. Case vi. Excretory urogram at 8 months. 
The right kidney is normal; the left kidney shows 
no evidence of excretion of the contrast medium. 
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Fic. 14. Case vi. (4 and B) Inferior vena cavagrams at 9 months. The catheter tip lies in the right iliac vein: 


The vena cava is no longer demonstrated 
via the enlarged paravertebral veins. 


vealed a thrombosis of the left renal and adrenal 
veins with necrosis of the left adrenal gland 
which was the site of a moderately large hemor- 
rhage. 


Case x. (ASC 515254.) This child was ad- 
mitted at 9 months of age with hypertension, 
the blood pressure being in the region of 160/110 
mm. Hg. He had been born at term although 
there was a history of maternal toxemia. He 
was rather slow to resuscitate, and a cyanotic 
spell occurred at ¢ hours. Both kidneys were 
noted to be palpable, but the left was markedly 
enlarged. Subsequently, gross hematuria de- 
veloped. The BUN was 16 mg. per 100 ml. At 


except for a faint irregular channel above the L2 


level filling 


8 days of age, excretory urography demon. 
strated a normal right kidney with no evidence 
of excretion on the left side. A retrograde 
pyelogram at 2 weeks of age showed a normal 
pelvicalyceal system on the left. The mass re- 
ceded, but at age 7 months, hypertension was 
identified. At excretory urography, there was 
again no evidence of excretion by the left kid- 
ney and the right was slightly hypertrophied. 
Investigation at this institution was restricted 
to a retrograde pyelography. It was noted that 
no urine appeared from the left ureteral orifice. 
Marked renal atrophy was demonstrated. Fol- 
lowing a left nephrectomy, the child became 
and remained normotensive. Examination of 
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eft retrograde pyelograms at 3 days. 
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the left kidnev confirmed previous renal vein 
thrombosis with recanalization and severe renal 
atrophy. 


DISCUSSION 


rys 


us group of patients does, in severa 
characteristics, resemble those previously 

escribed. These include the predominant 
age of onset, sex distribution, and the as- 
sociation with a respiratory or gastro- 
intestinal infection, and maternal dia- 
betes. ^ Sandblom”? has described 2 forms 
of renal vein thrombosis: (1) primarv, oc- 
curring in the absence of anv associated 
condition, in which he believed the throm- 








Fic. 16. Case vii. (4 and B) Aortograms at q days. 
Both kidneys are perfused, but the right shows 
minimal delay in opacification of the smaller 
arterial branches. 
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bus arises in the larger renal veins; and 
(2) secondary, occurring in the course of 
some other disease process usually charac- 
terized by dehydration, and in these pa- 
tients he believed that thrombi first form 
in the smaller branches of the renal veins. 
We believe such a convenient distinction to 
be unlikely, and although there are 2 clin- 
ical groups of patients, these do not corre- 
spond with Sandblom's classification, and 
there is some overlap between them. They 
are: (1) patients in whom renal vein 
thrombosis is a relatively minor terminal 
incident in the course of some other major 
disease, and in whom the condition is char- 
acteristically found at autopsy; and (2) pa- 
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tients in whom renal vein thrombosis occurs 
as a major complication of an otherwise 
mild or moderate illness, and in this group 
we would place also the otherwise healthy 
neonate. These patients have a good prog- 
nosis for life, but will suffer a variable de- 
gree of renal damage, and it is this group in 
whom surgical intervention has been advo- 
cated by several authors. ^**!* Recently, 
conservative management has been advo- 
cated, with or without anticoagulant ther- 
apy.2:8 The survival of 14 of the 16 patients 
in our series in whom the diagnosis of renal 
vein thrombosis was made during life, and 
of whom only 2 were subjected to nephrec- 
tomy in their acute stage, and the uniform 





Fic. 17. Case vit. Inferior vena cavagrams at 5 days: (4) via right saphenous vein, and (B) via catheter in 
left iliac vein. The vena cava is small and completely obstructed at the L2-3 level; the inferior limit of 


the thrombus is seen as a convex filling defect. 
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Fic. 18. Case vir. (4 and B) Inferior vena cavagrams at 2 weeks. The catheter tip lies in the left iliac vein. 
The vena cava is further reduced in caliber; it remains occluded at the L2-5 level. 


survival of the 10 patients presented in 
detail, of whom only 1 had nephrectomy in 
the acute stage, supports the concept of a 
conservative program of management in 
this disease. Advocates of nephrectomy in 
unilateral disease have suggested that this 
may prevent extension of the thrombotic 
process from one renal vein to involve the 
other. Belman ef a/? note that extension of 
the thrombus itself has not been demon. 
strated, and 1t 1s, therefore, of interest that 
in Case vi, we were able to document pro- 
gression of bilateral renal vein thrombosis 
to vena caval obstruction. 

In our patients, bilateral renal vein ob- 
struction has been relatively frequent and, 


in fact, in all those patients adequately in- 


v 


vestigated there was evidence of bilateral 
disease. McFarland’s® series of 11 patients 
in whom the diagnosis was made during 
life contained 6 with bilateral disease, but 
in Beck and Marshall’s! collected series of 
49 patients, only 7 had bilateral involve- 
ment. 

We believe that bilateral disease is more 
common than has been recognized. Clin- 
ically, it is suggested by the presence of 
bilateral swellings in the renal areas, al- 
though as McFarland points out this is not 
pathognomonic since adrenal hemorrhage 
may co-exist. Elevation of the blood urea 
nitrogen more strongly suggests bilateral 
thrombosis and should not be too readilv 
ascribed to the accompanving dehydration 


E 
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which may be present. Opacification of the 
pelvicalyceal system on excretory urog- 
raphy does not exclude occlusion of the 
renal vein, although it certainly indicates a 
favorable prognosis. The definitive study is 
inferior vena cavagraphy. It should be 
stressed that in these patients occlusion of 
the vena cava Is not accompanied by any 
clinically apparent disturbance of venous 
drainage of the lower limbs since the lower 
part of the vena cava and the iliac veins 
are unaffected, so that there is adequate 
venous drainage through the iliolumbar, 
ascending lumbar, and azygos veins. We 
believe this occlusion to be permanent, 
with sequential diminution in caliber of the 
defunctioned infrarenal vena cava, so that 
it also becomes occluded. It is possible, 
however, for a thrombosed vena cava to be 
recanalized, and we have been able to docu- 
ment this in a boy of 3 years with Hemo- 
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Fig. 19. Case vir. Excretory urogram at 6 months. 
The left kidney is normal. The right kidney shows 


moderate generalized atrophy; calcification 1S 
present within the renal vein. 


philus influenzae meningitis and an intra- 
vascular coagulopathy, in whom the vena 
caval thrombosis was treated by heparint- 
zation and in whom patency was re-estab- 
lished 2 weeks later (Fig. 29, Æ and 5). 





Fic. 20. Case vir. (4 and B) Inferior vena cavagrams at 6 months; the catheter tip lies in the right 
iliac vein. The vena cava is no longer opacified and the paravertebral veins have enlarged. 
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Fic. 21. Case vit. Radionuclide inferior vena 
cavagram and renal scans. (4-C) A delay in the 
flow of the radionuclide at the junction of the 
iliac veins and the inferior vena cava, The col. 
lateral drainage has caused a wider column of 
radionuclide than normal. 





Once a diagnosis of unilateral or bilat. ney. As previous authors have pointed out, 
eral renal venous thrombosis has been es. the fate of the Kidney depends to some 
tablished by excretory urography and in- extent on the degree and speed of venous 
ferior vena cavagraphy, it is of interest to occlusion.* $33 [t jg apparent that the col- 
consider the prognosis of the affected kid. lateral venous drainage available in any 








individual patient will also influence the 
outcome. In the kidney with a compro- 
mised venous outflow, elevation of the 
venous pressure will lead to swelling of the 
kidnev and diminished glomerular filtra- 
tion which depends on the balance between 
intracapillary and extracapillary hydro- 
static and osmotic pressures. Thus, al- 
though the affected kidney may fail to 
function on excretory urography, it may 
still be essentially normally perfused. For 
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Fic. 21. (D-F) The kidney study demonstrates a 
normal left and a small right kidney, both 
functioning well. 


this reason, studies of the arterial supply to 
the kidneys give an estimate of the ulti- 
mate outcome since if the swelling has 
become so severe, as in Case vill, that ar- 
terial perfusion is arrested, the kidney will 
be completely and permanently destroyed. 
Such information may be gained in a rela- 
tively unhazardous way by either trans- 
umbilical arteriography in the neonate, or 
by radionuclide angiography in older chil- 
dren. This information would seem of par- 
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FIG. 23. Case vir. Aortogram at 1 day. The aorta is 


displaced anteriorly at the level of the kidneys. 
This was attributed to a retroperitoneal hemor- 
rhage. 
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Fic. 22. Case vin. (4 and B) Aortograms at 1 day. The right kidney is perfused but more slowly than normal. 
The left kidney is not perfused, the renal artery being small and there is no opacification of its peripheral 


branches. 
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Fic. 24. Case viri. (4 and B) Inferior vena cavagrams at 2 days. The vena cava is small 
and is occluded at the L2 level. The paravertebral and azygos veins are enlarged. 





FIG. 


25. Case viri. Inferior vena cavagram at 6 weeks. 
The catheter tip lies in the left iliac vein. The vena 
cava remains occluded. 


ticular relevance in patients with bilateral 
disease in whom neither kidnev is shown to 
function on excretory urograph y. The dem- 
onstration in such a patient of continued 
renal perfusion would support a decision to 
use dialysis 

As McFarland? has pointed out earlier, 
there is a close association between renal 
venous thrombosis and adrenal hemorrhage 
and subsequent calcification, and this has 
also been recognized in our patients (Cases 
1, U1, vir, and 1x). Less frequent sequelae 
are: ( I) hypertension which may be cured 
bv removal of the affected kidnev (Cases 
m1 and x), noted also by McFarland’ and 
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Fic. 26. Case virt. Excretory urogram at 6 weeks. 
There is no excretion of contrast medium by the 
left kidney; the right kidney functions well but 
there is a moderate degree of atrophv atfecting the 
cortex and papillae 


earlier by Perry and Taylor!’ in. single 
cases; and (2) the nephrotic syndrome." 


SUMMARY 


A diagnosis of renal vein thrombosis in 
childhood mav be reliably confirmed by in- 
ferior vena cavagraphy, using convention- 
al roentgenographic techniques with uro- 
graphic contrast media. 

Bilateral renal vein thrombosis and with 
this, thrombosis of the inferior vena cava, 
are more common than has been recog- 
nized; radionuclide vena cavagraphy can 
demonstrate this and is conveniently per- 
formed by injecting the radionuclide bolus 
via a leg vein with rapid sequential imaging. 





Abdomen at 2 months. There is 


Fic. 27. Case vu. 
calcification in the position of the left kidnev. 
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Fic. 28. Case 1x. (4 and B) Aortograms at 2 days. The right kidney is normal; the left kidney is perfused 


normally, but is displaced inferiorly and laterall 


'The vena caval obstruction, being at the 
level of the renal veins, does not lead to 
any apparent disturbance of venous drain- 
age from the lower limbs. 

Renal vein occlusion is followed by a 
variable degree of renal parenchymal dam- 
age. The end result may be a normal kid- 
ney or a completely necrotic one. 

Studies of renal perfusion, by either 
transumbilical aortography in the neonate 
or radionuclide angiography in the older 
child, will provide an estimate of the prog- 
nosis in an affected kidney. 

Hypertension is an occasional sequel and 
may be cured by nephrectomy. 


Peter McDonald, M.B., M.R. A.C.R. 
Department of Radiology 

Hospital for Sick Children 

555 University Avenue 

Toronto, Ontario, Canada 
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PHLEBO-ARTERIO-UROGRAPHY IN THE ASSESSMENT 
OF ABDOMINAL MASSES IN CHILDREN* 
By STEPHEN GAMMILL, M.D.,t FRANCIS PUYAU, M.D,i 
and HAROLD NEITZSCHMAN, M.D.§ i 


MEMPHIS, TENNESSEE AND NEW ORLEANS, LOUISIANA 


I 1965, Tucker? suggested that instead 
of injecting contrast material into an 
arm vein to opacify the kidneys in children 
with abdominal masses, it should be in- 
jected into the saphenous vein. By doing 
so, an inferior venacavagram could be ob- 
tained in addition to an intravenous 
pyelogram without added risk to the pa- 
tient. The drawback to this technique is 
that when babies cry intensely, the route of 
blood flow from the legs is altered; 2.2., 
it flows through the paravertebral veins 
rather than the inferior vena cava. One 
cannot then say whether the vena cava is 
occluded or simply not filling. We have 
filled the inferior vena cava in 12 out of 14 
children with abdominal masses. We shall 
comment on the probable reasons for the 
success in those that filled and the reasons 
for the failure in those that did not. 

In 1972, Cecil e alt described a further 
modification of this technique and termed 
it phlebo-arterio-urography. By exposing 
films up to 10-12 seconds following the in- 
jection of contrast material, they found 
that an aortogram could be obtained, thus 
providing information about the arterial 
vasculature of these masses. We have em- 
ployed this technique for some years and 
shall present our experience with it and dis- 
cuss some points concerning its application 
that have not appeared in the literature. 


METHOD 


In small babies we prefer to puncture the 
femoral vein with an 18 or 20 gauge needle 
with a teflon sleeve over it and advance the 
catheter into the inferior vena cava above 
the iliac veins after removing the needle.’ 


In larger patients, the Seldinger technique is 
used by inserting a catheter of 5 to 7 gauge 
French. In smaller babies in whom the 
femoral vein could not be punctured, a. 
cut-down procedure is performed on the 
saphenous vein at the ankle and as large a 
catheter as will fit into the vein is inserted. 
The contrast medium is then injected using 
tourniquets on both thighs. The tourniquet 
on the leg into which the contrast material 
has been injected is released at the end of 
the injection (Tucker’s technique). 

We loosely follow the total body opaci- 
fication? dosage schedule of 2.5 ml./Ib. up 
to 8 pounds, 20 ml. for8 to20 pounds, and 1 
cc. /lb. over 20 pounds. Roentgenograms are 
obtained at the rate of 2 per second for 
3—12 seconds, beginning at the start of the 
injection if the injection 1s “easy” and 
half-way through the injection if the 
syringe is difficult to push. All injections 
are made manually. 


REPORT OF CASES 


Case 1. Wilms’ tumor. Y.W., a 2 year old 
Black girl was admitted with a right-sided mass 
in the abdomen. The first step in the evalua- 
tion of this mass was a combination phlebo- 
arterio-urogram (Fig. 1, Æ and B). The intra- 
venous aortogram was obtained by extending 
the film sequence to 10 seconds following the 
inferior venacavagram, which was done by 
inserting a teflon catheter over a needle into 
the left femoral vein and removing the needle. 
Abdominal films were exposed at s, 10, and 
1; minutes to obtain intravenous pyelograms, 
which showed displacement and distention of 
the right collecting system. From this study 
we made the diagnosis of Wilms' tumor and 
believed that no further diagnostic work-up 
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Fic. 1. Case r. Wilms’ tumor. (4) The inferior vena cava is filled but is narrowed and displaced (arrows). 
The paravertebral veins are also filled. (B) Aortogram phase. Note displacement of the aorta and neo- 


vascularity in right kidney ( 


Y 


arrows). 


was needed. The right kidney was removed and 
contained a large Wilms’ tumor. The inferior 
vena cava was not invaded, but was compressed 
and displaced by the tumor. 


Comment. We could not say for sure 
whether the inferior vena cava was invaded 
or compressed extrinsically, but the tumor 
vascularity in the distribution of the renal 
artery and the distorted collecting system 
confirmed the diagnosis of Wilms’ tumor 
to reasonable satisfaction. 


Cases rm, nr and iv were essentially 
identical to Case 1 except that the study 
was done through a cut-down procedure on 
the saphenous vein in 1 patient. 


Case v. Wilms’ tumor. J.L.M., a 19 month 
old Black boy, was admitted for a right-sided 
abdominal mass. The study was performed 
through a cut-down procedure in the saphe- 
nous vein. There was no flow through the in- 
ferior vena cava; fow was entirely through the 
azygous system. The patient was crying pro- 





fusely when the injection was made, and it was 
impossible to determine whether the inferior 
vena cava was occluded or blood was being 
shunted into the azygous system because of 
the crying. No arterial phase of the study was 
obtained. On the nephrogram phase film, how- 
ever, there was an opaque mass lesion in the 
right kidney. Our diagnosis was Wilms’ tumor, 
without knowing whether or not the inferior 
vena cava was invaded. A Wilms’ tumor was 
removed from the right hemi-abdomen at 
operation. The inferior vena cava was not 
invaded. 


Case vi. Neuroblastoma. D.V., a 2 year old 
Black girl, had a left-sided abdominal mass 
that was calcified on abdominal roentgeno- 
grams and was probably in the adrenal gland. 
Metastases were present in the skull, pelvis 
and long bones. The diagnosis of neuroblastoma 
was made. Because of the possibility of slowing 
the progress of the tumor and/or producing 
regression, removal of the tumor was contem- 
plated if the inferior vena cava was not in- 
vaded. The vena cava was normal on the in- 
ferior venacavagram. No arterial phase roent- 
genogram was obtained as the study was per- 
formed before this modification was added to 
our procedure. À neuroblastoma was surgically 
excised from the left adrenal gland. The inferior 
vena cava was normal at operation. 


Case vir. Rhabdomyosarcoma. F.J., a 6 year 
old Black girl, had a previous history of a rhab- 
domyosarcoma of the mandible, which was 
removed surgically. She also had a lumbar 
laminectomy performed for metastases to the 
spine. Metastases were present in the pelvis 
and femurs roentgenographically. She devel- 
oped edema of the vulva and legs. The inferior 
venacavagram performed vía a femoral vein, 
utilizing the Seldinger technique, showed 
thrombi in the inferior vena cava with large 
venous collaterals (Fig. 2). No arterial phase 
roentgenogram was obtained. 


Case viru. Dysgerminoma. G.D., a 10 year 
old Black girl, had had a dysgerminoma of the 
ovary removed 2 years previously. She devel- 
oped an abdominal mass and ascites just prior 
to admission. Utilizing the Seldinger technique, 
a catheter was passed up the inferior vena cava, 
around several filling defects. The inferior vena 
cava also contained filling defects above the 
catheter, and contrast material Howed retro- 
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Fic. 2. Case vit. Metastatic rhabdomyosarcoma. Clots 
are visible in the vena cava with collateral flow 
through the paravertebral system. Destruction of 
the bones of the pelvis is also visible. 


grade down the inferior vena cava and through 
the paravertebral system. These findings were 
compatible with partial occlusion of the vena 
cava, either by tumor or clots (Fig. 3/7). Later 
studies showed hydronephrosis on the left and 
nonfunction of the right kidney. 

The patient was treated with a 10 month 
course of chemotherapy (vincristine, dactino- 
mycin, and cytoxin) which reduced the mass in 
size. The ascites also disappeared. A follow-up 
phlebo-arterio-urogram showed patency of the 
inferior vena cava. There did appear to be some 
extrinsic pressure on the inferior vena cava 
(Vig. 38). In the arterial phase, no neovascu- 
larity in the abdomen could be noted. The 
hydronephrosis had disappeared on the left. 
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Case vir. Dysgerminoma. G1) Inferior venacavagram (3 sec. film) on |ebruary 17, 1931. There are 


filling defects (either tumor or clots) in the vena cava. (B) Inferior venacavagram (1 sec. film) on December 
6, 1971. The filling defects are gone but the vena cava is displaced. (C) Aortogram phase (8 sec. film) on 
December 6, 1971. The renal vein failed to wash out and the right renal artery is not opacified, although 


the other branches of the aorta are visualized. 


The right renal artery did not opacity in tke 
arterial phase, and contrast medium that had 
refluxed into the right renal vein during the 
inferior venacavagram did not wash out (Fig. 
3C). We concluded that this represented partial 
or total occlusion of the right renal artery,’ 
probably because it was encased by tumor. 

CASE ix. Adrenal hemorrhage. H.M., an $ 
day old Black girl, was admitted for a right- 
sided abdominal mass discovered shortly after 
birth. Contrast material was injected through 
a saphenous vein cut-down procedure which 
showed shunting through the azygous system 
with a patent and normal inferior vena cava. 
The aorta failed to visualize in the arterial 
phase, probably because the Injection was quite 
slow. Nephrotomograms following the injec- 
tion, however, showed a smooth radiolucent 
mass in or above the upper pole of the right 
kidney, with some opacification of the collect- 
ing system Inferior to the mass (Pig. 4, Z and 
B). The differential diagnosis was duplication 
of the collecting svstem with obstruction of the 
upper pole system, adrenal hemorrhage or a 
renal cyst (unlikely because of the rarity. in 
children). Because this was not a solid tumor, 
the baby so small, and this was possibly an 
adrenal hemorrhage, the urologist elected not 
fo operate on the patient during this admis. 


sion. She was followed over the next few weeks 
and the mass disappeared. A follow-up intra- 
venous pyelogram was normal, so the patient 
was discharged with a diagnosis of adrenal 
hemorrhage that had resolved. 


Comment. Because of the findings of the 
study, this baby was spared an operation. 


Case x. Multicystic kidney. B.S., a 5 day old 
Black girl, who weighed 8 pounds and had a 
congenital palpable mass, was sedated with 
+mg. of thorazine and 4 mg. demerol. Follow. 
ing the injection of 16 ml. contrast material 
through a teflon catheter that had been in- 
serted into the right femoral vein over a needle, 
films were exposed at 2 per second for 12 sec. 
onds. The inferior vena cava filled and contrast 
material refluxed into 3 right renal veins (Fig. 
AD. In the arterial phase, no right renal artery 
was visible. The roentgenogram was confusing 
because an accessory hepatic artery, originat- 
ing from the superior mesenteric artery, re- 
sembled a right renal artery (Fig. B). Upon 
careful examination, however, it was shown to 
be definitely an hepatic artery. Tomography 
revealed no nephrogram or collectin g system on 
the right, which was confirmed with delayed 
pyelograms. The diagnosis of multicvstic kid- 
ney was made and was confirmed at operation, 


xe 
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Comment. Even though this was a new- 
born, we sedated the baby. 


Case xı was essentially identical to Case 
iv, except that the study was done through 
a saphenous vein cut-down procedure. 


Case xu. Hydronephrosis. C.W., a 16 day old 
baby girl, had a palpable right-sided abdom- 
inal mass. The phlebo-arterio-urogram, per- 
formed through a cut-down procedure in the 
saphenous vein, showed displacement of the 
inferior vena cava, which appeared morpho- 
logically normal. No aortogram phase was ob- 
tained, but the nephrogram phase showed some 
opacification of the right kidney. On delayed 
studies we noted a dilated right renal collect- 
ing system. The diagnosis was congenital hydro- 
nephrosis. 


Comment. Case xiir was essentially 
identical to Case x1, except that the hydro- 
nephrotic kidney was nonfunctional. 


Case xiv. Pancreatic cyst. D.C., a7 year old 
Black girl, developed a rapidly enlarging mass 
in the left upper quadrant following trauma 2 
weeks prior to admission. The mass was firm, 
smooth and tender. lt could be seen bulging 
from the left upper quadrant. À barium enema 
examination showed displacement of the splenic 
flexure caudal and medially. The  phlebo- 





Fic. 4. Case 1x. Adrenal hemorrhage. (4 and 5) : 
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arterio-urogram showed a normal inferior vena 
cava (Fig. 64), a normal aorta and branches, 
including the left renal and splenic arteries 
(Fig. 6B) and normal kidneys in the urogram 
phase. The mass contained no neovascularity, 
and the diagnosis was either a non-neoplastic 
mass of the pancreas or a splenic hematoma. We 
then decided to perform celiac arteriography to 
differentiate between the two possibilities. The 
arteriogram showed a large pancreatic-magnum 
artery providing some hypervascularity around 
the mass but no neovascularity. There was a 
rim of contrast material around the inferior 
margin of the mass, which was fairly conclusive 
evidence that this was a cystic lesion. The 
diagnosis was pseudocyst of the pancreas. 

At operation a large epithelial-lined cyst of 
the left upper quadrant that involved the tail 
of the pancreas, the splenic hilum and the 
splenic flexure of the colon wàs removed. The 
cyst was filled with hemorrhagic fluid. The pa- 
tient did well postoperatively. This was prob- 
ably a true cyst of the pancreas that enlarged 
because of the trauma. 


DISCUSSION 


The inferior venacavagram in a child, 
particularly small babies, is valid onlv if 
the inferior vena cava fills. If it does not 
fill and the contrast material lows through 








vephrotomograms show a large radiolucent 


opacity above or within the kidney (arrows). 
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hic. §. Case x. Multicystic kidney. (A) Inferior venacavagram with retrograde filling of renal veins. Note how 
large the left renal vein is compared to the right. (B) Aortogram phase. No right renal artery is filled and 
the other branches of the aorta are. The arrow points to an accessory hepatic artery originating from the 
superior mesenteric artery. Note also failure of the right renal vein to wash out, suggesting decreased or 
absent blood flow to the kidney. This vein remained filled well after the remainder of the vessels were 


empty, 


the paravertebral system, it cannot be 
evaluated, as it may fail to fill because of 
physiologic reasons; ze, increased intra- 
inferior vena caval pressure caused by cry- 
ing. This shunting probably occurs because 
the paravertebral veins are not influenced 
by the increase in intra-abdominal pressure 
brought on bv crving, whereas the inferior 
vena cava is. Although all 14 children 
studied were crying somewhat during vena- 
cavagraphv, most were sedated well enough 
to prevent vigorous enough crying to oc- 
clude the vena cava. This was not the case 
in 2 of the babies, as thev cried profuselv 
enough to occlude their inferior vena cavas 
or to shunt enough contrast material 
through the paravertebral system to cause 


confusion in assessing the inferior vena 
cava. They were not sufficiently sedated; 
we have since modified our sedating sched- 
ule. The inferior vena cava was patent and 
could be evaluated in the remaining 12 
cases, all of whom were adequately sedated 
(Table 11). In to the inferior vena cava was 
normal, in 1 it was displaced and narrowed 
and in 1 it was thrombosed. That the in- 
ferior vena cava was obstructed was of 
benefit in managing and following the 2 
patients with metastatic disease to their 
abdomens (dysgerminoma and rhabdom yo- 
sarcoma). 

Shackelford and McAlister? state: “for 
practical purposes, an abdominal mass in a 
pediatric patient in the first 6 years of life is 
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usually 1 of 4 lesions: Wilms’ tumor, 
neuroblastoma, hydronephrotic kidney, or 
multicystic dysplastic kidney. The main 
problem in diagnosis is in differentiating 
the common benign intrarenal lesions from 
Wilms’ tumor. Moreover, even when 
Wilms’ tumor and neuroblastoma are con- 
fused, the error is not critical if there 1s 
early surgical intervention.” Two modal- 
ities exist to differentiate between solid and 
cystic tumors: catheter aortography with 
selective arteriography, or intravenous 
aortography. We obtained an intravenous 
aortogram phase in 8 of the patients we 
studied and were successful in differen- 
tiating the solid from cystic tumors in all 8 
(Table 1). The correct diagnosis was made 
from these aortograms in 4 of 5 patients 
with Wilms’ tumors; £.e., there was readily 
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visible neovascularity in the tumors. Al- 
though we were unable to obtain an aorto- 
cram in the fifth patient, the correct di- 
agnosis was made from the nephrogram 
phase (7.e., a solid, opaque intrarenal mass). 
No attempt was made to obtain an aorto- 
gram on the 1 patient with neuroblastoma, 
as the diagnosis was not in doubt. We shall 
do so in the future, however, as added in- 
formation concerning the tumor may be 
discovered. The information provided here 
was that the inferior vena cava was not in- 
vaded and that the tumor could be re- 
moved. The aortogram phase was not ob- 
tained in the patient with the nonfunction- 
ing hydronephrotic kidney. Since adults 
with congenital hydronephrosis, in our 
experience, have remarkably larger renal 
arteries than patients with multicystic 








Fic. 6. Case xiv. Pancreatic cyst. (A) Inferior venacavagram is normal. (B) Aortogram phase 
shows normal aortic branches and an avascular mass. 
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Taste I 
No. of | D; | Aortogram 
| PENSE Obtained 
| Wilms’ tumor 4 of 4 
t. | Neuroblastoma no 
at 3, Rhabdomyosarcoma | no 
I | Dysgerminoma I 
I Adrenal hemorrhage no 
2 | Multicystic kidney 2 of 2 
2 | Hydronephrosis no 
I | Pancreatic cyst 1 
ication a ee Sas CEU: PERE Cen ee ERE 
| 
l'otal 14 | 8 


kidneys, the aortogram, with visualization 
of a renal artery, may be helpful in estab- 
lishing the correct diagnosis. 

The aortographic phase was of sufficient 
diagnostic quality to visualize all the 
visceral branches but the right renal ar- 
teries in both patients with multicystic kid- 
neys. We assumed that we were unable to 
see the right renal artery in the patient 
with dysgerminoma, even though the other 
branches of the aorta could not be seen, 
because it was occluded. That the renal 
vein remained filled with contrast material 
(1.e., 1t did not wash out from the injection 
of the inferior vena cava), is further evi- 
dence that the renal arterial blood flow was 
remarkably diminished or absent. This 
phenomenon was also present in 1 of the 
patients with a multicystic kidnev, and has 
been discussed by Obrez and Abrams? 

A correct diagnosis of cvstic lesion was 
also made in the patient with the pancreatic 
cyst. A celiac arteriography was attempted 
to further prove the diagnosis and was 
successful. We believe that an arteriog- 
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raphy should be performed in cases where 
the diagnosis is seriously in doubt; how- 
ever, as the case material in this paper re- 
veals, it is often unnecessary. 

Probably the most important informa- 
tion obtained from any single patient in 
this series was from the patient with the 
adrenal hemorrhage. Although we were 
unable to opacifv her aorta, the nephro- 
tomogram phase showed a cystic, radio- 
lucent mass either within or above the 
kidney. Since this was not a hypervascular 
mass (it was avascular), it was followed and 
subsequently disappeared, thus sparing the 
patient an operation. 

In general, we attributed nonopacifica- 
tion of the aorta to a difficult and slow in- 
Jection or to dilution of contrast material 
because of being partially shunted through 
the azygous venous system. Since the injec- 
tion time was slower and there was more 
dilution of contrast material with blood 
from the opposite leg, the aortographic 
phases were of poorer quality when the 
studies were done through cut-downs of the 
saphenous vein than when done by placing 
a catheter into the inferior vena cava 
(Table 11); consequently, we prefer to 
study our patients by placing a catheter in 
the inferior vena cava, even in newborns. 


CONCLUSIONS 


1. The phlebo-arterio-urography offers a 
one-step work-up procedure for visualiza- 
tion of intrarenal and other abdominal 
masses in children. It provides useful in- 
formation about the inferior vena cava 
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when it fills. By obtaining late phase roent- 
genograms when the aorta is filled, one can 
usually define whether or not a tumor is 
cystic (avascular) or solid (hypervascular). 
It is often the only diagnostic procedure 
necessary in the work-up of abdominal 
masses in children. One is apt to have more 
success in obtaining an aortogram by placing 
a catheter into the inferior vena cava than 
by performing a saphenous vein cut-down. 

2. In order to ensure filling of the in- 
ferior vena cava, patients should be sedated 
heavily enough to prevent vigorous crying, 
no matter how young they are (we sedate 
the newborns). The amount of this seda- 
tion should be determined by the subjective 
observation of the degree of sedation ob- 
tained with a given dose of drugs. If it is 
not heavy enough, more drugs should be 
given. We use demerol (1/2 to 1 mg./1b.) 
and thorazine (1/2 mg./lb.) in appropriate 
dosages initially and supplement them with 
valium. 

3. Shackelford and McAlister have 
stated: “Particular attention should be 
called to renal neoplasms which occur in 
neonates, for regardless of histology, they 
carry a uniformly favorable prognosis and 
should usually be treated with surgery 
alone." It is our opinion that the phlebo- 
arterio-urography performed on the neo- 
nate in Case 1x enabled us to establish a 
diagnosis of non-solid tumor. The tumor 
eventually disappeared and a diagnosis of 
adrenal hemorrhage was entertained. The 
patient was thus saved surgery. While it 1s 
true that this mass was extrarenal, it 1s our 
opinion that it could have easily been mis- 
taken for an intrarenal mass. 

4. We agree with Shackelford and Mc- 
Alister? that: "routine angiography in 
children is not warranted." We do believe 
that routine phlebo-arterio-urography (with 
the addition of tomography as needed) is 
warranted in all children with abdominal 
masses. f 
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SUMMARY 


Phlebo-arterio-urography consists of 
opacifying the inferior vena cava with con- 
trast material followed by rapid filming to 
obtain an intravenous aortogram, and de- 
layed films to obtain an intravenous pyëlo- 
gram. Tomography may be added as 
needed. We have found this technique to 
often be the only diagnostic procedure 
necessary for the work-up of abdominal 
masses in children. | 

The injection may be made into the 
saphenous vein through a cut-down pro- 
cedure or, preferably, through a catheter 
placed into the inferior vena cava via the 
femoral vein. E 

We recommend sedating all candidates 
for this procedure, even newborns, as seda- 
tion will prevent vociferous crying, which 
often results in shunting contrast material 
away from the inferior vena cava into the 
paravertebral veins. 


Stephen Gammill, M.D. 

Department of Radiology 

University of Tennessee Medical School 
Memphis, Tennessee 35103 
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CONGENITAL NONOBSTRUCTIVE HYDRONEPHROSIS 
AND BILATERAL VESICOURETERAL REFLUX 
mm IN IDENTICAL TWINS* 
By RUBEM POCHACZEVSKY, M.D,t PARVIZ NAYSAN, M.D.+ 
and HAROLD RATNER, M.D.1 


NEW YORK AND BROOKLYN, NEW YORK 


TOHE demonstration in identical twins 
of simultaneous symmetric occurrence 
of a disease process constitutes a strong 
argument in favor of a genetic etiology.!? 
A unique example of congenital, non- 
obstructive hydronephrosis and bilateral 
vesicoureteral reflux in identical twins 
forms the bases of this report, together 
with a discussion of the possible patho- 
genesis and familial incidence associated 
within this occurrence. 


REPORT OF CASES 


Case 1. Identical twin A, a 53 month old, 
Puerto Rican male, was admitted because of 
vomiting and fever of several days' duration. 
He was born at term, after a normal pregnancy 
and delivery. His birth weight was 2.4 kg. The 
neonatal period was uneventful and he de. 
veloped normally. 

Approximately 3 weeks before admission, his 
mother noted an occasional pink stain on the 
infant's diapers and loose stools. lever, vomit- 
ing, and diarrhea developed several days prior 
to admission. 

Physical examination revealed a normal nu. 
tritional and developmental status. His weight 
was 6.3 kg. Urinalysis disclosed proteinuria 
(3+) and many white and red blood cells. 
Urine culture yielded more than 100,000 
colonies per ml. of Proteus mirabilis. 

Intravenous pyelography revealed 2 radio- 
paque calculi situated in the upper and lower 
calyces of the left kidney (Fig. 1,7) as well as 
severe, nonobstructive, bilateral hydroneph- 
rosis and hydroureter (Fig. 18). 

Voiding cystourethrography demonstrated 
bilateral ureteral reflux (Fig. 1C). Cystoscopy 
revealed no abnormality of the urinary bladder 
or urethra. 

The urinary tract infection showed an initially 


favorable but temporary response to antibiotic 
therapy with subsequent frequent relapses. 

He was readmitted at 10 months of age weigh- 
ing 7.4 kg. with the interval development of 
right renal calculi. At 16 months of age, the 
right renal calculi had increased shghtly in size. 
The bilateral hydronephrosis and hydroureter 
were unchanged. The blood urea nitrogen was 
20 mg. per cent and the creatinine was 0.8 mg. 
per cent. Several cultures of urine obtained by 
means of suprapubic puncture yielded a variety 
of organisms resistant to numerous antimicro- 
bials. 

He is currently being treated for renal 
lithiasis and persistent urinary tract infection. 


Case 1r. Identical twin B, although asymp- 
tomatic, was admitted for urinary tract investi- 
gation. 

He was well developed and well nourished 
and weighed 2.2 kg. at birth. His weight on ad- 
mission, at 6 months of age, was 7.1 kg. 
Physical examination was normal. Urinalvses 
on numerous occasions were within normal 
limits as were his serum electrolytes, blood 
urea nitrogen and creatinine values. Urine 
specimens obtained va suprapubic puncture 
proved to be sterile. 

Intravenous pyelography, however, disclosed 
the presence of left hydronephrosis (Fig. 2.4), 
while voiding cystourethrography demonstrated 
bilateral vesicoureteral reflux (Fig. 28). The 
bladder and urethra were normal. 

Family History. No family history of renal 
disease was obtained other than vague refer- 
ences to a maternal aunt who had had "kidney 
surgery" and a maternal grandfather who died 
at age 45 of "high blood pressure and a kidney 
ailment.” Urologic investigation of the one male 
sibling was nonrevealing. 

Blood grouping and typing were carried out 
on the family. Twins A and B, in addition to 


* From the Departments of Radiology, t and Pediatrics,t Mount Sinai School of Medicine, City University of New York and The 
Jewish Hospital and Medical Center of Brooklyn, Greenpoint Hospital Athhation, State University of New York, Downstate Medical 
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being of the same sex and bearing a very close 
facial resemblance, were concordant for the A- 


B-O blood groups and the Rh, MN and Kell 
types and subtypes. 


INCIDENCE 


While the occurrence of familial or he- 
reditary nonobstructive hydronephrosis, 
hydroureters and vesicoureteral reflux has 
been rarely reported,'-*? there has been 
no previously documented instance of con- 
genital nonobstructive hydronephrosis as- 
sociated with bilateral vesicoureteral re- 
flux in identical twins. 


Fic. 1. Case t. (4) Scout roentgenogram of the 


abdomen. Note left renal calculi (arrows). (5) 
Intravenous pyelogram. Severe bilateral hy- 
dronephrosis and hydroureters. (C) Voiding 
cystourethrogram. Bilateral reflux and dilata- 
tion of both ureters. 


DISCUSSION 


The etiology and significance of vesi- 
coureteral reflux and nonobstructive hydro- 
nephrosis has been recently reviewed by 
Shopfner, who analyzed cystourethro- 
graphic findings in 3,505 patients. Two im- 
portant conclusions drawn from that study 
were that urinary tract infection was the 
most common cause of vesicoureteral re- 
flux and that no proof existed that vesi- 
coureteral reflux either causes or propa- 
gates urinary tract infection. 

However, the currently reported simul- 
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Fic. 2. Case n. (4) Intravenous pyelogram shows 
hydronephrosis of the left kidnev. (B) Voiding 
cystourethrogram demonstrates bilateral uretera’ 
reflux (arrows). 


taneous occurrence of nonobstructive hy- 
dronephrosis and bilateral vesicoureteral 
reflux in identical twins strongly suggests 
a genetic factor!® The urinary tract infec- 
tion in twin A may have been due to the 
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presence of predisposing congenital ab. 
normalities.’ It probably developed after 
birth. Campbell! states that occurrence of 
urinary tract infections in children in the 
same family is exceptionally rare. There- 
fore, if infection plaved any role in the de- 
velopment of the urinary tract abnormali- 
ties in these identical twins, it would have 
had to be incurred simultaneously during 
intrauterine life. This appears to be un- 
likely, particularly in view of the persis- 
tently negative examinations in twin B and 
the absence of any historv of neonatal 
sepsis in either twin or of known urinary 
tract infection or other pathology in the 
parents. 

These cases illustrate the fact that since 
congenital urinary tract anomalies may be 
familial or hereditary, medical investiga- 
tion of other members of the family, par- 
ticularly twins, even if asymptomatic, may 
be warranted. 


SUMMARY 


The first roentgenologically documented 
occurrence of nonobstructive hvdronephro- 
sis and bilateral vesicoureteral reflux in 
identical twins is reported. 

A discussion of the genetic implications 
and the role of infection in these 2 cases is 
also presented. 

The value of investigation of family 
members, although asymptomatic, is il. 
lustrated. 


Rubem Pochaczevsky, M.D. 
Department of Radiology 

City Hospital Center at Elmhurst 
79-01 Broadway 

Elmhurst, New York 11373 
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THE SIGNIFICANCE OF A DISTENDED BLADDER 
IN THE INTERPRETATION OF INTRAVENOUS 
PYELOGRAMS OBTAINED ON PATIENTS 
WITH "HYDRONEPHROSIS"* 


By WALTER E. BERDON, M.D,,t and DAVID H. BAKER, M.D. 


NEW YORK, NEW YORK 


N 1963 Nogrady eż al.” noted urographic 

evidence of dilated upper tracts on in. 
travenous pyelograms (IVP) in children 
due to “physiologic obstruction of the uri- 
nary tract produced by retained bladder 
urine;" they commented that the degree of 
dilatation was surprising even to the point 
of simulating hydronephrosis. They tried to 
reproduce the finding in normal adult vol- 
unteers by performing IVPs both with 
empty and distended bladders and noted 
only mild response of the upper urinary 
tract to such distention. 

This observation of dilated upper urinary 
tracts in IVPs of children, where there has 
been bladder distention at the time of 
roentgenographic study, can be noted in 
reports of patients with urinary tract in- 
fection,^ sepsis," peritonitis," neurogenic 
bladder dysfunction; and the “infrequent 
volder syndrome.’’? 

Since the finding of “hydronephrosis” is 
descriptive and not a disease per se, clarifi- 
cation of the cause of the dilated upper 
tracts must be the basis for rational ther- 
apy. In the following report a group of pa- 
tients are presented, some with prior 
infection, some with iatrogenic causes of 
urine retention, in whom striking improve- 
ment of IVP evidence of “hydronephrosis” 
was promptly accomplished by merely 
emptying the patient's bladder. The find- 
ings are discussed in the light of recent ex- 
perimental studies on the effect of bladder 


pressure and distention on ureteral func- 
tion,2:3..8,10,15,16 


REPORT OF CASES 


Case 1. Status after left ureteral reimplanta- 
tion for left-sided V-U reflux and atrophic left 
pyelonephritis. 

This 6 year old girl had several years of re- 
curring urinary tract infections accompanied by 
documented left-sided reflux and the finding of 
an atrophic pyelonephritic left kidney. In 1966 
this led to a left ureteroneocystostomy with 
subsequent control of urinary tract infection 
and disappearance of evident reflux. Between 
1966 and 1970 all urine cultures were normal 
and the patient was clinically well. In February, 
1970 (Fig. 1) an IVP showed moderate right 
and marked left hydronephrosis; the left renal 
parenchyma showed marked upper pole scar- 
ring. The bladder had not been emptied prior 
to study. À repeat IVP several days later 
(Fig. 2) without any therapy other than bladder 
drainage, showed disappearance of the upper 
tract dilatation; the focal scarring of the left 
kidney was identical to IVPs obtained between 
1966 and 1970 following the surgical treatment 
for the left-sided reflux. Since then all urine 
cultures have been normal and the patient has 
been free of clinical disease. 

Comment. The IVP, obtained without prior 
bladder emptying, suggested (erroneously) a 
deterioration in a patient who clinically had 
been well. It is interesting that the previously 
refluxing left ureter showed the bladder effect 
on ureteral peristalsis more than the nonreflux- 
ing right side, even though there was no clinical 
or laboratory signs of infection. 


Case ut. Abdominal pain evaluation in the ab. 
sence of urinary tract infection. 

This 43 year old boy was investigated for re- 
curring abdominal pain. An IVP obtained else- 


* Presented at the Fifteenth Annual Meeting of the Society for Pediatric Radiology, Washington, D. C., October 1, 1972. 
From the Department of Radiology, Babies Hospital, Columbia-Presbyterian Medical Center, Columbia College of Physicians and 


Surgeons, New York, New York, 
T Professor and Associate Director, Department of Radiology. 
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where had been interpreted as normal. A void- 
ing cystogram at Babies Hospital failed to show 
vesicoureteral reflux or urethral abnormalities. 
The catheterization had been traumatic and 
the patient was unable to further void for the 
next 15 hours. A 5 minute IVP, 18 hours after 
cystography, showed right ureteral tortuosity 
and mild caliectasis with lesser left-sided 
changes (Fig. 3); the bladder was markedly dis- 
tended by retained urine. Fluoroscopic observa- 
tion showed virtually no right ureteral peri- 
stalsis; infrequent left ureteral peristaltic waves 
were noted. Urecholine therapy was given and 
a repeat ; minute IVP, 24 hours after the first 
study, was normal (Fig. 4). Cystoscopy showed 
normal trigone and ureteral orifices. Urine cul- 
tures were negative. 

Comment. 'This is an example of an iatrogenic 
cause of the “infrequent voider" syndrome? due 





Fic. 1. Case 1. Patient underwent left ureteral re- 
implantation 4 years prior to this February 1970 
intravenous pyelogram (IVP) which was obtained 
without prior bladder emptying. On 5 minute film 
note atrophic left kidney and marked left ureteral 
dilatation; lesser right-sided changes present. No 
clinical or laboratory signs of urinary tract infec- 
tion. 
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Fic. 2. Same patient. Repeat 5 minute IVP obtained 
several days later (with prior bladder emptying) 
shows return of left upper tract to nondilated 
state. Serial IVPs between 1966 and 1973 have 
been nonhydronephrotié and unchanged as long 
as study was done with prior bladder emptying. 
Vesicoureteral reflux is absent on serial voiding 
cystograms. 


here to traumatic catheterization. Markedly 
decreased ureteral peristalsis was noted at the 
time of marked bladder distention. All findings 
returned to normal after bladder emptying. At 
no time was there any finding of urinary tract 
infection to explain the ureteral changes ac- 
companying the full bladder. 


Case ut. History of posterior urethral valves 
complicated by urinary tract infection. 

A male newborn was shown to have posterior 
urethral valves with moderate bilateral hydro- 
ureteronephrosis; voiding cystogram had failed 
to show vesicoureteral reflux. The infant was 
transferred to Babies Hospital, where the 
valves were resected via a suprapubic approach; 
subsequent urethral voiding was excellent and 
the suprapubic catheter was removed at 10 days 
of age. He was treated with antibiotics inter- 
mittently for the next year. At 1 year of age, he 


404 





F16. 3. Case ir. IVP, 5 minute film exposed in pres- 
ence of enormously distended bladder (due to trau- 
matic catheterization prior afternoon at time of 
cystograph y). Right ureteral tortuosity with fuo- 
roscopic evidence of ureteral atony noted. No 
clinical or laboratory signs of urinary tract infec- 
tion. 


was clinically well, although the urine cultures 
were positive. 

Repeat roentgenographic evaluation was per- 
formed. IVP at 5 minutes showed faint left 
nephrogram without visualization of the left 
collecting system (Fig. s); the right side had 
moderate dilatation of the upper tract. At 30 
minutes (Fig. 6) the left upper tract was well 
opacified and this was interpreted as probably 
reflecting passive reflux of the right renal output 
through the bladder to the left side accounting 
for the well opacified left ureter.! A voiding 
cystourethrogram confirmed this with massive 
left and lesser right vesicoureteral reflux noted 
(Fig. 7). A radioactive renogram showed vir- 
tually no left-sided function. The patient was 
scheduled for right ureteral reimplantation and 
left nephroureterectomy (since it was assumed 
that the left kidney had deteriorated and now 
was without function). A repeat IVP was re. 
quested with the patient placed on prior cathe- 
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ter drainage to eliminate the effects both of 
bladder distention and of refluxed urine into 
the left ureter in an attempt to assess the true 
remaining excretory characteristics of the left 
kidney. This showed prompt visualization of a 
small, but functioning left kidney (Fig. 8). 
surgical reimplantation of both ureters was 
performed; differential renal function tests 
using indwelling ureteral catheters after surgery 
showed the left kidney to be functioning at a 
capacity of approximately 20 per cent of the 
right side. 

Comment. Both the pyelogram and the radio- 
active renogram obtained to evaluate renal 
function so that definitive surgery could be 
planned led to a diagnosis of a nonfunctioning 
left kidney. The patient was subsequently 
demonstrated to have massive left.sided reflux. 
Only when the variables of bladder and ureteral 
distention were removed by catheter drainage 
was it appreciated that the left kidney did in- 
deed "function" and this led to a salvage of the 


left kidney. 





Fic. 4. Same patient. Repeat 5 minute IVP obtained 
the following day (after antispasmodic therapy 
had allowed bladder decompression) shows return 
of upper tracts to normal caliber. 
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Case 1v. Cytoxan cystitis in childhood leu- 
kemia. (Courtesy Dr. Webster Riggs, Memphis, 
Tenn.) 

"This young boy with leukemia was on main- 

tenance cyclophosphamide therapy (Cytoxan) 
and developed urinary retention and hematuria. 
The IVP (Fig. 9) showed marked bladder dis- 
tention and dilated upper tracts. Two days 
later, after the symptoms had abated, a repeat 
IVP (Fig. 10) showed a normal upper urinary 
tract; mild bladder contour irregularity com- 
patible with cystitis from the cyclophosphamide 
was noted." 

Comment. There were no signs of urinary 
tract infection or sepsis in this patient. The 
hemorrhagic cystitis in such patients can be 
accompanied by sterile vesicoureteral reflux. 
The “hydronephrosis” disappeared with blad- 
der emptying. 





DIOE Vic. 6. Same patient, same IVP. Thirty minüte film 


All the cases reported show "hydro- shows good visualization of left kidney and lett 
nephrosis” on IVPs performed without ureter, This “late visualization” suggested that it 


stior bladder emptying; either by re oe might reflect passive reflux of trine from bladder 
pH s peritos rM rather than antegrade passage of contrast agent. 





Fic. ç. Case ut. Patient had resection of posterior 
urethral valves at birth. At 1 year of age, § minute 
IVP (without prior drainage) shows only faint 
nephrogram of small left kidney; right kidney Fic. 7. Same patient. Voiding cystogram obtained 
shows prompt visualization of moderately dilated the next day confirms massive reflux into left 
proximal ureter. ureter and calyces; lesser right-sided reflux noted. 
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Hic. 8. Same patient. Five minute repeat IVP ob. 
tained several days later (with prior catheter 
drainage) shows prompt visualization of atrophic 
left kidney. 


the study with an empty bladder or by 
having the patient void, the dilated upper 
tracts lost most of their dilatation aad the 
degree of ureteral visualization was en- 
hanced. Furthermore, all IVPs were ob. 
tained with comparable doses of contrast 
material, so that diuretic effect was not felt 
to be a major factor in the resultan: upper 
tract dilatation. 

The patients with coexistent vesicou- 
reteral reflux presented an added variable 
in that the refluxing ureter, distended with 
nonopacified bladder urine, added a further 
problem in the interpretation of the uro- 
graphic findings. Again, however, with 
prior emptying of the bladder Gricluding 
the drained urine from the refluxin g ureter), 
marked improvement in the degree of 
visualization as well as decrease in the po 
dronephrosis" was observed. 

This "bladder effect” has been observed 
for many vears, being particularly noted in 
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elderly men with enlarged prostates where 
IVPs obtained prior to bladder drainage 
often showed marked dilatation of the up- 
per tracts; repeat [VPs following bladder 
drainage showed virtual disappearance of 
these findings.’ Yet, the exact mechanism 
by which bladder distention causes such 
upper tract changes 1s still a matter of con- 
LOVERS yore tes 

It is known from observations during 
cystoscopy that bladder distention causes a 
mechanical closing of the ureterovesical 
junction with cessation of urine flow into 
the bladder? In experimental animal 
studies, this is accompanied by an increase 
in ureteral peristaltic frequency and ampli. 
tude in an attempt to overcome the ob. 
struction.^?^ In human studies on subjects 
with neurogenic bladder dysfunction, cine 
IVPs have shown ureteral dilatation and 








Fic. 9. Case iv. (Courtesy of Dr. Webster Riggs, 
Memphis, Tenn.) IVP obtained in child with leu. 
kemia and hemorrhagic cystitis secondary to 
cyclophosphamide (Cytoxan) therapy shows di- 
lated upper tracts and bladder distention, 
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decreased peristalsis 1f the bladder was dis- 
tended with saline, whereas bladder empty- 
ing caused prompt return of ureteral cali- 
ber with resumption of peristalsis.’ 

The therapeutic implications in such pa- 
tients (with neurogenic dysfunction) are di- 
rected at keeping the bladder empty (either 
by manual compression, frequent voiding, 
catheter or surgical drainage) to prevent 
upper tract deterioration.?^" Dramatic re- 
lief of "hydronephrosis" in newborns with 
meningomyeloceles has been reported by 
merely emptying the tensely distended 
bladder with prompt recovery of the upper 
tracts.’ We can enlarge the clinical applica- 
tion of these observations to the patients 
with so-called megacystis syndrome (en- 
larged bladder, often with reflux and uri- 
nary tract infection in the absence of blad- 
der neck or urethral obstruction) and the 
“infrequent voider" syndrome.? Many such 
patients dramatically improve merely by 
having them void frequently to drain the 
bladder (and refluxing ureters, 1f present). 

This same phenomenon of bladder dis- 
tention associated with hydronephrosis 
seems to be applicable to infants and chil- 
dren with "nonobstructive hydronephro- 
sis" accompanying urinary tract infec- 
tion. Tt is true that bacterial toxins can 
decrease ureteral peristalsis, but many 
cases seem so related to coexistent bladder 
distention that it would seem worthwhile to 
have the pyelogram repeated promptly 
with the bladder empty. 

This mechanism is probably responsible 
in part for the observations made bv 
Nogrady and Dunbar? in newborn IVPs. 
They noted that only delayed roentgeno- 
grams clearly showed well opacified upper 
tracts and wondered if this reflected a 
slower clearance of contrast medium from 
the blood. Review of their roentgenograms 
shows that early roentgenograms with poor 
visualization in these babies demonstrate 
large bladders filled with urine; on the later 
roentgenograms showing well opacified up- 
per tracts, the bladder is small and con- 
tains dense opaque material. This suggests 
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Fic. 10. Same patient. Repeat IVP 2 days later 
(after bladder decompression) shows normal up- 
per tracts and mild contour irregularity of bladder, 
compatible with hemorrhagic cystitis. 


that the patient may well have voided in 
the first hour, in response to the diuresis 
elicited by the large dose of contrast me- 
dium used at this age. 


MECHANISM OF URETERAL RESPONSE TO 
INCREASED BLADDER DISTENTION 
AND PRESSURE 


'The exact mechanism by which elevation 
of intravesical pressure and bladder disten- 
tion produces this alteration in transport of 
urine is not known, despite an extensive 
experimental literature.?:3:5.19.15.15 

There is general agreement that a direct 
measurement of ureteral peristalsis in dogs 


with a full bladder actually shows an in- 


crease in amplitude and frequency of con- 
tractions. This increase 1s preceded by ac- 
tual closing of the ureterovesical junction 
and presumably represents an attempt to 
overcome the “obstruction.” 
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It is, therefore, confusing to read of 
studies in humans with neurogenic bladder 
dysfunction “where cine IVPs have been 
done after the bladder was distended by 
saline, and showed a decrease in ureteral 
peristalsis with di/atation of the ureters; 
this disappeared. when the bladder was 
emptied. s 

In an attempt to reconcile these seem- 
ingly contradictory findings it has been sug- 
gested that electrically detected peristalsis 
may vot correspond to radiographic visual- 
ization at all times; also, it is possible that 
the contrast material may introduce an- 
other variable producing a peristalsis dif- 
fering from normal. 

The radioactive renogram is also sensi- 
tive to this phenomenon of bladder disten- 
tion and studies in “normal” patients have 
shown an obstructive curve if the bladder 
was distended with return to normal with 
bladder emptying.® 

It has also been postulated for many 
years that a reflex arc exists between the 
bladder and kidneys with decreased glo- 
merular filtration occurring in the presence 
of elevated intravesical pressure which re- 
turns to normal when the pressure is re- 
leased. This has been noted even when the 
ureters are not in continuity with the 
bladder.'? 

Controversy continues about the role of 
this "vesicorenal reflex"!5 with most au- 
thors rejecting it in favor of hydrostatic 
effects of the full bladder, both on the 
ureterovesical junction, the ureter, and 
with back pressure further impeding on- 
going glomerular filtration.? 9:1» 

Whatever the mechanism of the "blad. 
der effect," its implications in the radio- 
logic interpretation of IVPs is obvious and 
important. Evaluation of remaining renal 
function, of distal ureteral "obstruction," 
etc. must be made on IVPs where this 
"bladder" factor has been removed. This 
can be accomplished either by having the 
patient void, or where this is not possible, 
by having the bladder drained by catheter. 

Finally, these observations are applicable 
to adults as well. A common example of 
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this "bladder effect" is seen in elderly males 
with enlarged prostates and urinary reten- 
tion and even azotemia.? Catheter drainage 
. . n . v d. 35,7 
in such patients often rapidly "cures" the 
hydronephrosis, illustrating the functional 
rather than structural factor producing the 
upper tract distention. 


CONCLUSION AND SUMMARY 


I. Ureteral dilatation and altered peri- 
stalsis may be seen on intravenous pyelo- 
grams (IVP) obtained without prior blad- 
der emptying. 

2. The resultant “hydronephrosis” can 
rapidly disappear when the IVP is obtained 
following bladder emptying. 

3. Associated vesicoureteral reflux in such 
patients further influences the IVP findings 
in terms of ureteral calibef and degree and 
timing of visualization. 

4. This "bladder" effect must be ap- 
preciated in planning therapy for patients 
with urinary tract infection, reflux, neuro- 
genic bladder dysfunction, “infrequent 
voider syndrome," etc. 

5. The findings are equally applicable to 
adults with urinary retention and “hydro- 
nephrosis" accompanying prostatic en- 
largement. 


Walter E. Berdon, M.D. 

Babies Hospital 
Columbia-Presbyterian Medical Center 
622 West 168 Street 

New York, New York 10032 
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CYSTITIS CYSTICA MASQUERADING AS A 
BLADDER TUMOR* 


By VIVIAN J. HARRIS, M.D.,f N. JAVADPOUR, M.D.,t and GIOVANNI FIZZOTTI, M.D.8 


CHICAGO, ILLINOIS 


YSTITIS cystica 1s an uncommon com- 
-“ plication of urinary tract infection. 
In Case 1, cystitis cystica had a striking 
roentgenographic appearance that sug- 
gested a tumor of the urinary bladder. 
Although histologic examination showed 
that the lesion was benign, its resistance to 
antibacterial treatment and its roent- 
genographic appearance distinguished :t 
from ordinary cystitis. For comparison, 2 
other patients with cystitis cystica, but 
with mininial roentgen findings, are also 


described. 


REPORT OF CASES 


CasE 1. The patient was an 8 year old girl 
who had had night sweats for 6 weeks, and fre- 
quency, dysuria and lower abdominal pain for 
4 weeks, but no hematuria. She had previously 
been admitted twice, at ages 5 and 6, for uri- 
nary tract infections. Her urine had a pungent 
odor. 

Cystography and intravenous pyelography 
revealed a markedly deformed bladder, which 
had persistent radiolucent defects in its lumen 
and marked rigidity and irregularity of its wall 
(Fig. 1; and 2). The upper urinary tracts were 
normal but there was a duplication of the ccl- 
lecting system on the left. The clinical impres- 
sion was that the bladder filling defects might 
represent neurofibromatosis or sarcoma bo- 
tryoides. Urine cultures were positive for 
Escherichia colt, 

Cystoscopy revealed no outlet obstruction, 
a 200 ml. bladder capacity and multiple brown 
cystic lesions in the bladder mucosa over both 
lateral walls and the trigone. A bladder biopsy 
was taken (Fig. 2). The patient was treated 
with appropriate antibiotics. 


Case rr. The patient was a 12 year old bey 
with recurrent urinary tract infections. He had 


had a transurethral resection of a posterior 
urethral valve at the age of 4 years. When we 
saw him for the first time, at the age of 12 
years, he had a urinary tract infection, urinary 
incontinence and uremia. 

Both excretory urography and radioisotopic 
renography revealed bilateral hydronephrosis. 
A cystogram showed marked edema and irregu- 
larity of the bladder wall (Fig. 3). Retrograde 
pyelography confirmed the bilateral hydro- 
nephrosis and suggested bilateral ureterovesical 
stenosis. Cystoscopy revealed numerous bullae 
covering the entire mucosal surface of the 
bladder. Multiple biopsies of the bladder wall 
demonstrated that its lamina propria was 





Don 


Fic. 1. Case 1. The bladder capacity is very small. 
There are deep and persistent defects in the wall 
of the bladder. 


* From the Department of Pediatric Radiology, Cook County Children’s Hospital and Hektoen Institute, Chicago, Illinois. 
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slightly edematous and contained follicles of 
lymphocytic aggregates (Fig. 4). 

A bilateral ureteroneocystostomy and revi- 
sion of the bladder neck were done and resulted 
in some improvement of renal function and re- 
turn of urinary continence. 


Case ut. A 2 year old girl was admitted for 
recurrent urinary tract infections and dimin- 
ished urinary stream. Urine cultures revealed an 
Escherichia coli infection. Cystography revealed 
mild trabeculation of the wall consistent with 
cystitis. The upper urinary tracts were normal 
on intravenous pyelography. 

Cystoscopy revealed bullous edema of the 
bladder floor with minimal trabeculation and 
multiple yellowish cystic lesions over both 
lateral walls of the bladder consistent with 
cystitis cystica. The patient improved after 
prolonged antibiotic therapy. 


DISCUSSION 


In cystitis cystica, also termed cystitis 
glandularis, cystoscopy reveals multiple 
cystic lesions of the mucosa of the urinary 
bladder. These lesions are 2-3 mm. in 
diameter, are discrete and translucent and 
frequently appear near the trigone and the 
ureteral orifices, although they may be 
seen throughout the bladder. Histologi- 
cally, the small cysts are lined by flat 


epithelium, contain serous fluid, and are 
frequently accompanied by inflammatory 
changes nearby. Roentgenographic findings 





Fic. 2. Case 1. Edematous mucosa with 
multiple cystic areas. 


Cystitis Cystica 





Fic. 3. Case m. The bladder wall is unsharp and 
shows numerous radiólucent defects. 


are sparse. ®® In 18 patients with cystitis 
cystica studied by Kaplan and King, only 
3 had abnormal roentgen findings which 
were those of ureterovesicle reflux. 
Descriptions of cystitis cystica resemb- 
ling tumor are rare and scattered. Williams? 
and Hodson? report that filling defects on 
the cystogram in cystitis cystica may be 





Fic. 4. Case 11. Aggregation of lymphocytes 
in the lamina propria. 
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mistaken for a papillary tumor or papillo- 
mata. 

Our patient, Case 1, had unusually pro- 
truding and persistent filling defects which 
are not generally found in cystitis. When 
these are present, however, cystography 
will suggest the possibility of tumor, par- 
ticularly sarcoma botryoides, hemangioma, 
neurogenic sarcoma or papillomata. These 
tumors are all very rare, with malignant 
neoplasms more prevalent than benign neo- 
plasms.’ Our Case 1 had neither hemangio- 
mata nor other neurogenic tumors. Defini- 
tive diagnosis in this patient was made at 
cystoscopy. 

Cystitis cystica should be considered in 
the differential diagnosis when the bladder 
is markedly deformed on cystography. 


"SUMMARY 


Cystitis cystica is an uncommon com- 
plication of urinary tract infection. Three 
patients with the disorder are reported. All 
had cystography and intravenous pyelogra- 
phy and were cystoscoped. Two had bicp- 
sies of the urinary bladder. In Case 1, the 
roentgenographic appearance suggested a 
bladder tumor. 

Although cystitis cystica is benign his. 
tologically, its resistance to antibacterial 
therapy and, occasionally, a bizarre ap- 
pearance on the cystogram distinguish it 
from ordinary cystitis. 
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Cystitis cystica should be considered as a 
possibility when deformity and multiple 
filling defects of the bladder are found on 
cystography. 


Vivian J. Harris, M.D. 
Department of Pediatric Radiology 
Cook County Children's Hospital 
700 South Wood Street 

Chicago, Illinois 60612 


We wish to thank Mr. Levine, the 


Fd 


photographer, and Ms. V. Harrell, for 
typing the manuscript. 


REFERENCES 


I. Bum, J. A. Cystitis glandularis causing bilateral 
upper urinary tract obstruction. Chicago Med. 
School Quart., 1966, 25, 250-252. 

. Emmett, J. L., and McDownatp, J. R. Prolifera- 
tion of glands of urinary bladder simulating 
malignant neoplasm. Y. Urol, 1942, 48, 257- 
265. 

. Hopson, J. Infections of lower urinary tract. 
Seminars in Roentgenol., 1971, 6, 344-362. 

4. KaPLaN, G. W., and Kino, L. R. Cystitis cystica 

in childhood. 7. Urol., 1970, 703, 657-659. 
5. Mayar, G. F., and Cuim, B. Pyeloureteritis 
cystica. Brit. Y. Radiol, 1964, 37, 557-568. 

6. McNurrv, M. Pyelo-ureteritis cystica, Brit. T. 
Radiol., 1957, 30, 648-642. 

. Tucker, A., and Prnskv, L. Cystography in 
childhood: tumors and pseudo tumors. Am. J. 
RoENTGENOL., Rap. THERAPY & NUCLEAR 
MED., 1970, 709, 390-398. 

8. Wittiams, I. D. Paediatric Urology. Appleton- 

Century-Crofts, New York, 1970. 


ro 


3 


~J 





aval 


iss 





Vor. 120, No. 2 


ANOMALY OF THE PERSISTENT CLOACA ^ 


IN FEMALE INFANTS* 


By GABRIEL K. CHENG, M.D.f JOHN H. FISHER, M.D,$ KAREN H. O'HARE, Pu.D.,| 
ALAN B. RETIK, M.D.,€ and DONALD B. DARLING, M.D} eee 


BOSTON, MASSACH USETTS 


NOMALIES of the hindgut and geni- 
tourinary system are among the more 
common malformations found in the new- 
born infant. Within these anomalies is a 
group of female infants presenting clinically 
with a single perineal orifice leading to a 
chamber into which the urinary, genital 
and alimentary systems terminate by 
means of fistulous tracts. This malforma- 
tion is a result of an abnormal differentia- 
tion of the embryonic cloaca. The diag- 
nostic evaluation and therapeutic manage- 
ment of these patients with a persistent 
cloaca requires an understanding of the 
embryogenesis of this anomaly. 

The "persistent cloaca" is a rare anom- 
aly. It has been commonly classified and 
treated as a form of “imperforate anus." 
However, the extent and severity of 
primary and associated anomalies present 
in these patients warrant a different pro- 
gram of diagnostic studies and management 
from the procedure followed in the pa- 
tient with the usual form of imperforate 
anus. 

The purposes of this paper are: (1) to 
report 5 female infants with a persistent 
cloaca seen at the Boston Floating Hospital 
for Infants and Children (New England 
Medical Center Hospital) during the period 
1954-1971; (2) to review previously pub- 
lished case reports; (3) to indicate the basic 
embryogenesis of a persistent cloaca; and 
(4) to describe a program for diagnosing 
and managing patients with this anomaly. 


REPORT OF CASES 


Case 1. B.G.N., a 1 day old, full term female 
infant, presented with abdominal distention 
and apnea. At birth the infant required resusci- 
tation. 











Fic. 1. Case 1. Contrast material injected directly 
into the cloaca reveals ‘the bladder (dotted line 
and lower arrows) superimposed on the cloaca 
and the lower portion of the double vagina. A 
midline septum (upper arrow) divides the vagina. 
Note reflux of contrast material into. the left 
ureter which crosses the midline to join a hydro- 
nephrotic kidney located on the right side. Con- 
trast material also outlines the sigmoid colon 
(eft arrow). 


Physical examination showed “ambiguous 
genitalia” with a single perineal opening, fusion 
of the labia posteriorly and absence of an anal 
opening. The urine was turbid and green and 
contained meconium and mucus. 

Contrast material injected through a catheter 
placed into the perineal opening filled a large 
double vagina, outlined part of the sigmoid 
colon and freely entered the bladder. Contrast 
material filling the bladder immediately re- 
Buxed into a dilated left ureter to demonstrate 
crossed ectopia and hydronephrosis of the left 
kidney (Fig. 1; and 7). 

Exploration was carried out for increasing 
abdominal distention and repair was attempted 
through a perineal approach followed by a 
proximal colostomy. The patient died following - 
surgery. 


* From the Departments of Radiology,? Surgery,$ Anatomy,| and Urology,f. Tufts University School of Medicine and the New 
England Medical Center Hospital (Boston Floating Hospital for Infants and Children), Boston, Massachusetts. 
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Fic. 2. Case 2. Contrast material injected into the 
cloaca at age 1 day fills the urethra and bladder 
anteriorly and the rectum posteriorly. The dilated 
uterus (hydrometra) caused by atresia of the 
cervical os ‘compresses the adjacent bladder and 
rectum. Note.reflux into the right ureter (lower 
arrow) and pyeldcalyceal system (upper arrow). 


Autopsy revealed a persistent cloaca, double 
uterus, double vagina, crossed ectopia of the 
left kidney with fusion to the right kidney and 
a common renal pelvis and ureter which were 
dilated. The renal parenchyma showed in- 
creased interstitial fibrosis and dilatation of 
Bowman’s spaces thought to be related to a 
aydronephrotic process dating back into the 
intrauterine period. A mild fibrous peritonitis 
seen at autopsy was felt to be related to some 
leakage ot fluid through the fallopian tubes into 
the peritoneum during the intrauterine period. 
Idiopathic severe diffuse pulmonary hemor- 
rhage was considered the immediate cause of 
death. (Proposed International Classification :?? 
high anorectal agenesis with rectocloacal fis- 
tula.) 


Case 2. L.G., a full term, newborn female 
infant, was admitted with an "imperforate 
anus" and abdominal distention. Her older sib- 
ling had died of multiple congenital anomalies. 

Physical examination showed partially fused 
labia with one small perineal opening and com- 
plete absence of a normal anal opening. The 
urine was turbid with meconium. 

Injection of contrast material through a 
catheter placed into the perineal opening filled 
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a single chamber which communicated freely 
with the rectum posteriorly and the bladder 
(via the urethra) anteriorly. Vesicoureteral re- 
flux on the right side was demonstrated. There 
fas an extrinsic pressure deformity on the 
bladder and rectum suggesting enlargement of 
the uterus (hydrometra) (Fig. 2; and 7). The 
intravenous pyelogram revealed bilateral mild 
hydronephrosis. 

An abdominoperineal pull-through operation 
with closure of the rectovaginal fistula and 
anoplasty was performed and the cervical os 
was perforated to permit drainage of the hy- 
drometra. 

The patient was readmitted to the hospital 
3 months later with failure to thrive, abdominal 
distention, oliguria and a urinary tract infec. 
tion. An intravenous pyelogram showed bi 
lateral hydronephrosis (Fig. 3). Cystoscopy re 
vealed a urethrovaginal fistula located proxi 
mally to the external sphincter of the urethra. 
The patient was discharged on medical therapy 
for the infection. 

At age I5 months, the urethrovaginal fistula 
was closed and the vagina brought down to the 
perineum. Postoperative dilatation of the 
vagina was necessary to prevent stenosis. An 
intravenous pyelogram revealed advanced py- 
elonephritic scarring of the right kidney and 





I*iG. 3: 


Case 2. An intravenous pyelogram at 3 
months demonstrates bilateral hydronephrosis 
with impaired excretion of opaque medium, espe- 
cially on the left. The arrow indicates faint con- 
centration of the opaque medium in a dilated 
calyx on the left side. 
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Fic. 4. Case 2. (4) Intravenous pyelogram at age I5 months reveals moderately severe pyelonephritic 
changes bilaterally. (B) Voiding cystourethrogram shows the development of moderate vesicoureteral 


reflux to the left side. 


moderate scarring and hydronephrosis of the 
left side (Vig. 44). A voiding cystourethrogram 
showed the development of moderate vesico- 
ureteral reflux on the left side (Fig. 48). The 
patient was continued on medical therapy. 
Follow-up studies at age 33 years showed 
severe pyelonephritic scarring bilaterally. (Le 
high anorectal agenesis with a rectovaginal fis- 
tula.) 


Case 3. K.S., a full term, 2 day old female, 
was admitted with a diagnosis of "imperforate 
anus." A laryngeal web necessitated a tracheos- 
tomy at birth. The prenatal history revealed a 
threatened abortion during the first trimester 
which responded to bed rest. 

Examination of the external genitalia showed 
partially fused labia with a single perineal open- 
ing located anteriorly and absence of an anal 
orifice. The urine was mixed with meconium. 

Injection of contrast material through a 
catheter placed into the perineal opening re- 
vealed a persistent cloaca which freely com- 
municated with the alimentary, urinary (va 
the urethra) and genital tracts (Fig. 5; and 7). 


A diverting transverse colostomy was per- 
formed. The hospital course was stormy with 
aspiration, pneumonia and seizures and the 
child expired on the 61st hospital day. 

An autopsy revealed a persistent cloaca, mal- 
rotation of the left kidney with hydronephrosis, 
coarctation of the aorta, patent ductus ar- 
teriosus, patent foramen ovale and a total 
laryngeal web (postoperative). (P.I.C.: high 
anorectal agenesis with rectourethral fistula.) 


Case 4. M.F., a full term, 7 day old female, 
presented with an “imperforate anus,” partially 
fused labia, a single perineal opening anteriorly, 
bilateral Hank masses and a meningocele. The 
mother had been childless for 8 years and had 
been investigated for infertility. 

Separate catheters were inserted into the 
bladder, vagina and rectum. Injection of con- 
trast material revealed these structures to enter 
into a small persistent cloaca which drained to 
the exterior through the single perineal opening 
(Fig. 6; and 7). Vesicoureteral reflux was not 
present. Intravenous pyelography disclosed bi- 
lateral hydronephrosis and hydroureter. 








Fic. 5. Case 3. Contrast material injected into che 
cloaca and vagina (right arrow) fills the colon 
through a communication (middle arrow) an- 
teriorly and to the right and the bladder (left 
arrow) through the urethra. 


The patient was taken to surgery where an 
anoplasty and bilateral loop ureterostomies 
were performed resulting in marked improve- 
ment of the hydronephrosis. 

Follow-up studies at age 1 year revealed zhe 
development of right vesicoureteral reflux. 
However, urine cultures remained negative and 
the upper urinary tract was unchanged. (P.I.C.: 
high anorectal agenesis with rectocloacal fis- 
tula.) 


Case 5. G.M. a 6 day old female in fant, was 
transferred from the Central Maine Hospital to 
the Boston Floating Hospital with the pro- 
visional diagnosis of “a cloaca and poss: ble 
anomalies of the genitourinary tract.” Abdomi- 
nal roentgenography and excretory urography 
at the Central Maine Hospital revealed intesti- 
nal dilatation terminating 1.5 cm. proxima. to 
the cloacal opening and duplication with hydro- 
nephrosis of the left kidney. 

Physical examination on admission to the 
Boston Floating Hospital revealed abdominal 
distention, There was a single perineal orifice, 
absence of the labial folds and no evidence o? an 
anal dimple. Watery yellow fecal material ex- 
truded from the opening and the surrounding 
skin was excoriated. The urine contained many 
leukocytes. 

Cystoscopy failed to define the malforma- 
tions and the perineal orifice, which was quite 
small, was dilated to provide better drainage. 
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Exploratory laparotomy revealed intestina 
malrotation with the terminal ileum on the lefi 
side. There was a duplication of the cecum anc 
appendix (Fig. 7). The remainder of the large 
intestine consisted of a short length of rectum 
which terminated in a blind pouch and com. 
municated with the bladder through a recto- 
vesical fistula. The fistula was closed, the rectal 
pouch was brought out the incision as an end 
colostomy and a suprapubic Cystostomy was 
performed. 

The infant did well following surgery. Methy. 
lene blue injected into the suprapubic tube was 
noted in the discharge from the perineal open- 
ing. Cystography through the suprapubic tube 
demonstrated bilateral reflux into slightly di- 
lated and tortuous ureters. Both pyelocalyceal 
systems appeared slightly dilated. The bladder 
was considered unusually large and the urethra 
could not be demonstrated. (This large cham- 
ber was later shown to consist of bladder open- 
ing widely into a large cloaca with complete 
absence of the urethra.) The infant was dis- 
charged on antibiotic therapy for the urinary 
infection. 





Fic. 6. Case 4. Contrast material filling of the blad- 
der, vagina and rectum by separate catheters 
inserted through the cloaca] opening. The com- 
munications of the urethra and rectum with the 
cloaca are low in position and near the cloacal 


orifice. Note contrast material filling the uterine 
cavity. 








Vor. 120, No. 2 


aS HERAUS NS 
EAS 
a Ran 





During the ensuing 17 years multiple recon- 
structive surgical procedures were carried out. 
Fecal incontinence persisted after transfer of 
the colostomy to the perineum and anoplasty, 
necessitating a permanent abdominal colostomy 
at 13 years of age. Urethroplasty and construc- 
tion of a urethral sphincter at age 7 years pro- 
vided the patient with sufficient control to re- 
main dry during the day. At puberty, the 
stenosis of the cervical os resulted in the de- 
velopment of hematometros and hematosal- 
pinx. Surgical attempts to establish drainage 
proved unsuccessful and hysterectomy became 
necessary at age 1Ó years. 

During the follow-up period of 17 years, the 
left-sided hydronephrosis seen initially disap- 
peared and the upper urinary tract has re- 


mained normal by intravenous pyelography.. 


Vesicoureteral reflux cleared entirely on the left 
side and was present intermittently to a minor 
degree on the right side. Urine cultures were 
frequently positive despite medical therapy. 
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CASE 3 


Fic. 7. Diagrammatic representation of the 4 cases reported. 
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The absence of pyelonephritis suggests that the 
infections were confined to the bladder. (P.I.C.: 
high anorectal agenesis with rectovesical fis- 
tula.) 


REVIEW OF THE LITERATURE 


A review of the literature revealed £o 
cases of persistent cloaca: 97.9, 9.17,19,23,26—29 
Of these £o cases there were 30 reported in 
deta1].?:5:7.9.17.19.2?29 The associated anom- 
alies found in this group of patients are 
tabulated in Table 1 and in our patients in 
Table n. 

From these reports and our own cases, it 
is seen that there is a high incidence of 
anomalies of the genital (77 per cent) and 
urinary (63 per cent) systems associated 
with a persistent cloaca. Vesicoureteral 
reflux with hydroureter and hydronephro- 
sis found in our patients and in the cases 
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TABLE I 


SUMMARY OF ASSOCIATED ANOMALIES 
IN REPORTED CASES 
(30 patients) 


U; 

Renal agenesis or hypoplasia 

Renal malrotation 

Renal and/or ureteral ectopia 

Ureteral and/or pyelocalyceal duph- 

cation (partial or complete) | 

Hydronephrosis, hydroureter | 

Vesicoureteral reflux | 

Ureteral atresia’ or agenesis | 
| 
| 
| 


1 


Mirta emer minn Lat gere NS MEN a pt s MT A MITT ieee maanava wernanen ianrey 
- ; fave ag mm 


Genital System™ 24 
Unilateral agenesis of the ovary 
Unilateral fallopian tube agenesis 
Bicornuate or septate uterus 
Double or septate vagina 

Stenosis or atresia of the cervical os 
Vaginal stenosis or atresia 
Hydrometrocolpos 

Hydrocolpos 


rm i nnnm ns 


Musculoskeletal System | 8 
| 
| 
] 





Sacral hypoplasia or agenesis 

Defect of the os pubis 

Spina bifida | . 

Dislocation of the hip and/or knee 

Hypoplastic leg | 

Club foot deformity | 

Facial palsy 

Ear deformity 
i 
i 
| 
| 
| 


Cardiovascular System 
Coarctation of the aorta 
Patent ductus arteriosus 

- Ventricular septal defect 
Patent foramen ovale 





Central Nervous System | 
Hydrocephalus | 
Malformation of the lateral genicu- | 

late bodies | 

Gastrointestinal System | 
Biliary atresia | 

Malrotation of the small bowel | 
Esophageal atresia with tracheo- | 

esophageal fistula | 
Duodenal atresia | 
| — 

Respiratory System | 
Bilateral pulmonary hypoplasia 
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reported by Snyder? was not noted by 
other authors, but appears to be a signifi- 
cant factor in the long-term prognosis of 
these patients. 


EMBRYOGENESIS 


Initially, the hindgut terminates as a 
blind, dilated pouch, the cloaca, closed to 
the exterior by the thin cloacal membrane 
(Fig. 8:2).^75 Between the fourth and 
seventh week the urorectal septum (fold) 
descends to divide the cloaca into a ventral 
urogenital sinus which becomes the bladder 
and urethra and a posterior anorectal canal 
(Fig. 8, Æ and B). Rupture of the cloacal 
membrane then occurs, establishing a 
separate opening to the exterior for the 
genitourinary tract and alimentary canal. 

As the cloaca is differentiating, the 
Müllerian ducts are forming the uterus and 
fallopian tubes, development of the sino- 
vaginal plate (future vagina) occurs and 
the ureters arise as buds from the meso- 
nephric ducts and migrate to empty 
directly into the bladder (Fig. 8, Z and B). 
Somewhat later (3 months) formation of 
the urovaginal septum divides the bladder 
and urethra anteriorly from the uterus and 
vagina posteriorly (Fig. 8, C and D). 

The anomaly of the persistent cloaca 
results from partial or total failure of the 
urorectal septum to descend and divide the 
cloaca. The anatomic findings in each case 
may be related to septal differentiation. 
In the patient where the fold developed but 
faled to make contact with the cloacal 
membrane, the cloaca will be small and the 
urinary, genital and alimentary tracts, 
which are well separated, will open into the 
cloaca adjacent to the external orifice 
e.g., Case 4); in the case where septal 
development was incomplete, the cloaca 
will be larger, separation of urinary, genital 
and alimentary tracts will be variable and 
may be incomplete and the fistulous com- 
munications tend to be remote from the 
external orifice (e.g., Case 4). 

In addition, the effect of the abnormal 
differentiation of the urorectal fold on the 


"Ll 


Vor. 120, No. 2 


Anomaly of the Persistent Cloaca in Female Infants 


419 


Tagle Il 


a mr rer rr etr nre trm tree anri ere a 








Renal ectopia and 
fusion 
Unilateral ureteral | Hydronephrosis 
| agenesis 
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development of the trigone of the bladder 
and distal ureters is considered responsible 
for the frequency of vesicoureteral incompe- 
tence found in these patients. The relation- 
ship of the septum to abnormal develop- 
ment of the upper urinary tract, uterus 
and vagina is not as clearly defined, but 
the increased incidence of malformations of 
the kidney, uterus and vagina is well docu- 
mented (Tables 1 and 11). 


DIAGNOSIS AND MANAGEMENT 


The finding of a single perineal opening 
in a female infant is the usual clinical 
presentation. An anal dimple (the anatomic 
site of the anus in the usual type of im- 
perforate anus) was absent in our patients. 
A urine sample will be green in color and 
contain meconium due to the admixture of 
urinary and alimentary products in the 
cloaca. 

Intravenous pyelography will reveal 
renal malformations (agenesis, malrotation, 








ectopia), hydronephrosis and/or abnormali- 
ties in renal excretion of opaque medium. 
This should be followed by a retrograde 
procedure (cloacogram) under fluoroscopic 
control. This consists of inserting an 
urethral catheter (or-feeding tube) into the 
single perineal orifice using sterile tech- 
nique and injecting contrast material by 
gravity drip (Cystokon,* CystographinT) 
or direct syringe injection (Renografin 60,T 
Hypaque sot). The cloacogram in Cases 1, 
2, and 3 resulted in good filling of the 
cloaca with satisfactory demonstration of 
the fistulous communications (bladder, 
vagina, rectum). In addition, abnormal 
vesicoureteral reflux was revealed in Cases 
|i and 2 as contrast material filled the 
bladder from the cloaca. This free com- 
munication between the urogenital and 
alimentary tracts and cloaca found in these — 

* Manufactured by Mallinckrodt Pharmaceuticals. 

+ Manufactured by E. R. Squibb & Son, Inc. 


t Manufactured by Winthrop Laboratory Division of Sterling 
Drug, Inc. 
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Fic. 8. Schematic drawings showing the normal development of the urinary, genital and distal alimentary 


systems. | : 


(4) Relationship of the cloaca to the urogenital system and hindgut at 5 weeks. (B) The fusion of the 


urorectal septum to the cloacal membrane at the 7-8t 


h week stage completely separates the dorsal anorectal 


canal and ventral urogenital sinus resulting in 2 independent orifices as the cloacal membrane ruptures. 
(C) At 3 months there is beginning separation of the vagina and uterus dorsally from the bladder and 
urethra ventrally by the urovaginal septum. (D) At the time of birth, the separation of the urinary and 
genital tracts is complete with each opening separately into the vestibule. 


patients was also seen in Case s, who had 
a suprapubic tube in the bladder when 
first seen at the Boston Floating Hospital. 
Injection of contrast material into the 
suprapubic tube outlined the bladder, 
cloaca, a rectovesical fistula and bilateral 
vesicoureteral reflux. 

The method of placing separate catheters 
into the bladder, vagina and rectum?! was 
used in Case 4, where the urethra, vagina 
and rectum entered into a small cloaca 
quite close to the perineal orifice. Patients 
with a larger common chamber and higher 
levels of communication are probably more 
easily studied by the cloacogram. 

In addition to demonstrating the pri- 
mary abnormalities of the persistent cloacal 


complex, the retrograde contrast medium 
study may reveal associated genital and 
urinary anomalies (e.g, double vagina, 
hydrometra, crossed renal ectopia, mal. 
rotation of the kidney). If the genital 
tract is not opacified by the cloacogram 
and a lower abdominal mass can be felt by 
physical examination or seen either on the 
abdominal roentgenograms or as an ex- 
trinsic compression defect on the adjacent 
bladder and rectum on the cloacogram, 
vaginal atresia or atresia of the cervical os 
with hydrometrocolpos or hydrometra 
should be suspected (e.g., Case 2). 
Anteroposterior and both lateral views 
should be obtained with the retrograde 
procedure since a communication may be 
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found at the side of the cloaca rather than 
on the anterior or posterior wall (Case 3). 
In such a situation the fistula may be seen 
on one lateral view, but not on the opposite 
lateral view. The size and position of each 
communication should be determined 
whenever possible. A true lateral view 
demonstrating the relationship of the fistu- 
lae to the pubosacral line or ischial line 
(caudal margin of ischial bone) will assist 
the surgeon in planning correction of the 
abnormalities. In the majority of cases, the 
fistulae are high in position. 

The initial study of these patients should 
also include a careful evaluation of the 
- cardiovascular, musculoskeletal and cen- 
tral nervous systems as well as the upper 
gastrointestinal tract to detect con- 
genital anomalies not directly related 
to the cloacal malformation (Tables 1 
and It). 

Treatment of these patients requires 
multiple staged surgical procedures. A 
diverting transverse colostomy is estab- 
lished in the neonatal period. Between the 
ages of 10 to 15 months a rectoplasty 1s 
performed followed by closure of the 
colostomy 3 months later. Genitoplasty 1s 
carried out after a satisfactory reconstruc- 
tion of the rectum and anus has been com- 
pleted. 

Attention to urologic problems in the 
past has been delayed until after the 
rectoplasty although, as shown in Tables 
1 and m, significant abnormalities of the 
urinary tract are commonly present at 
birth. A persistent cloaca can alter the 
normal anatomy of the bladder and ureters 
to such a degree that vesicoureteral reflux 
with hydronephrosis and hydroureter may 
occur during fetal life. Renal damage 
secondary to this hydronephrotic process 
will progress after birth if undetected and 
untreated. The free communication be- 
tween the genitourinary tract and hindgut 
through the cloaca contributes to the de- 
velopment and persistence of urinary tract 
infections. It may be necessary to consider 
urinary diversion (e.g., loop ureterostomies) 
or antireflux procedures early in the man- 
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agement of the patient, if hydronephrosis 
and/or urinary tract infection cannof^Be 
controlled by adequate medical therapy. 


DISCUSSION © | 


The anomaly of the persistent cloaca in 
female infants has been classified by many 
authors under the general category of 
“imperforate anus.” More recently it has | 
been designated as anorectal agenesis with | 
rectovaginal or rectocloacal fistula inthe 


female with an imperforate anus. . 


The presence of an abnormal termination 
of the urinary, genital and alimentary 
tracts into a common chamber, the per- 
sistent cloaca, with a single exterior open- 
ing is the basic abnormality found in all 
cases of this anomaly. Partial or total 
failure of .development of the: urorectal 
septum in the second month of ‘gestation 
appears responsible for the primary ana- 
tomic features of the anomaly including the 
common finding of vesicoureteral reflux. 

Other anomalies occur with a high degree 
of frequency in these patients. Associated 
genital malformations were found in 60 
per cent of our group and. 8o per cent of 
previous reported cases; urologic anomalies 
were present in 100 per cent of our patients 
and $7 per cent of prior reports. 

The associated (or primary) anomaly of 
vesicoureteral reflux is the most frequent 
and significant urologic problem. It may 
occur early in pregnancy with intrauterine 
development of hydronephrosis, intrarenal 
interstitial fibrosis and dilatation of Bow- 
man’s spaces as in Case 1. After birth, the 
complication of urinary tract infection 
occurring as a result of stasis and the free 
communication between bladder and hind- 
gut via the cloaca adds the problem of 
pyelonephritis and progressive renal dam- 
age to the care of the patient. Of our 3 sur- 
viving patients, 1 presented with massive 
hydronephrosis. Cutaneous ureterostomies 
in this patient resulted in significant im- 
provement of the hydronephrosis with 
satisfactory growth and development of 
the patient. The other 2 surviving patients 
have been plagued with recurrent urinary 


tract Infections despite adequate medical 
therapy. 

-sIt is therefore essential that a complete 
evaluation of the urinary tract, including 
intravenous pyelography and cloacography, 
be a part of the initial evaluation of the 
newborn infant with a persistent cloaca. 
Appropriate medical and/or surgical ther- 
apy should be instituted where indicated 
(hydronephrosis, reflux, infection). In addi. 
tion, the program of anorectal and genital 
reconstruction should include a periodic 
urinary tract follow-up to detect develop. 
ment of new abnormalities and to evaluate 
the status of known disease. 


SUMMARY 


Five female infants with a persistent 
cloaca are presented with a review of pre- 
vious case reports. 

The high incidence of associated anoma. 
lies (especially urologic and genital) is 
noted. mA 

The use of excretory urography and 
retrograde contrast study (cloacogram) in 
defining the anatomic abnormalities pres- 
ent is described and illustrated. 

The importance of the diagnosis and 
treatment of urologic abnormalities in these 
patients is emphasized. 


Donald B. Darling, M.D. 

Department of Pediatric Radiology 
New England Medical Center Hospital 
185 Harrison Avenue 

Boston, Massachusetts 02111 
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RADIOLOGY OF CONJOINED TWINS* 
INTRAUTERINE DIAGNOSIS AND POSTNATAL EVALUATION 


By SPENCER BORDEN, IV, M.D., ROBERT F. RIDER, M.D., JAMES J. POLLARD, 


M.D., 


and W. HARDY HENDREN, M.D. 


BOSTON, MASSACHUSETTS 


ONJOINED twins are rare and present 

a challenging problem to the clinician. 
The radiologist can establish the diagnosis 
prenatally and evaluate the specific mal- 
formations postnatally. The feasibility of 
surgical separation may be accurately 
evaluated by comprehensive roentgeno- 
logic examination, as illustrated by the fol. 
lowing cases. | 


n REPORT OF CASES 


Case 1. Conjoined twin girls were born on 
November 23, 1969, at 36 weeks gestation to a 
Gravida V, Para IV, 32 year old white woman 
at the Hunt Memorial Hospital. At 26 weeks 
gestation -a single roentgenogram of the ab. 
domen revealed a twin pregnancy with the 
tetuses positioned face to face at the same level, 
and there was abnormal kyphosis of the lower 
lumbar spines (Fig. 1). No bone fusion Was 
seen. The diagnosis of intrauterine conjoined 
twins was suggested by E.P. Welles, M.D. Six 
weeks later a repeat roentgenogram showed an 
Increase of the peculiar kyphosis of the lower 
lumbar spines but no change in position of the 
twins. 

At 35 weeks gestation amniography outlined 
à large single amniotic sac (Fig. 2). The pla- 
centa was located on the upper uterine wali, 
and the umbilical cord was identified. Contrast 
material between the twins at the midthoracic 
level defined the superior border of the fusion 
at the level of the xiphoids. Extensive soft tis- 
sue fusion was seen extending down to the fetal 
pelves. A delayed roentgenogram documented 
swallowed contrast material in the stomach of 
one twin. 

Two days after delivery the twins were trans- 
ferred to the Massachusetts General Hospita! 
for evaluation and possible surgical separation. 

For the purpose of clarity the twins will be 
considered as lying on their sides, with infant A 


on the left and infant B on the right. Therefore, 
the right side of twin A and the left side of twin 
B are uppermost and will be termed the top. 
Conversely, the opposite sides upon which the 
twins are lying will be termed bottom. In the 
following discussion these two terms will be 
used exclusively in this context. 

Physical examination showed the twins to be 
joined on the anterior surface from the xiphoid 
to the mid-perineum. Each thorax.was com- 
pletely formed without bone fusion. The stump 
of the umbilical cord protruded from the top of 
the junction of the twins. Each of the four legs 





Fic. 1. Supine roentgenogram of abdomen at 26 
weeks gestation reveals twin pregnancy. The 
fetuses are at the same level and facing each other. 
The low lumbar spines are closely approximated. 


* From the Departments of Radiology and Surgery, Harvard Medical School and the Massachusetts General Hospital, Boston, 


Massachusetts. 
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vas well formed and joined to a common pelvis. 

On inspection of the common perineum, a 
ong cleft ran from the coccyx of one baby to 
he coccyx of the other bounded by a pilonidal 
limple at each end. Although no definite anus 
vas seen, a tiny opening was discovered in the 
enter of the cleft. It oozed small quantities of 
oose meconium and gas. Two complete sets of 
xternal genitals with urethral and vaginal 
jrifices were present, one at the top and the 
xher at the bottom of the perineum. By pin 
;rick examination each twin was shown to have 
;ensory and motor function confined to her half 
;f the perineum. Each child voided spontane- 
ously and separately, indicating complete inde- 
pendence of bladder function. The remaining 
physical examination was normal. 

Before the roentgenologic procedures, 3j 
catheters were placed blindly into the 5 tubular 
structures present in the single umbilical stump. 
Subsequent roentgenograms localized the tip of 
the first catheter in the descending thoracic 
aorta of infant A; the tip of the second catheter 





Fic. 2. A 60 minute roentgenogram from amniogra- 
phy examination. Contrast material is present in 
the stomach of one twin. Displacement of con- 
trast material along the left upper uterine wall is 
the site of placental attachment. Umbilical cord is 
seen next to placenta and between twins' skulls. 





Fic. 3. Early frame from thoracic aortography of 
infant A. Arterial blood supply. to liver of infant A 
is seen, without cross-circulation to liver of infant 
B. There is prompt cross-circulation through hypo- 
gastric arteries to fill hypogastric arteries and 
distal abdominal aorta of infánt D. 


was in the sinus venosus of infant B; the third 
catheter ran through a patent urachus to a 
urinary bladder on the bottom side/of the twins. 

The twins were taken to the angiography 
room in the Department of Radiology. Five cc. 
of methylglucamine diatrizoate* was injected 
into the descending thoracic aorta of infant A, 
and serial roentgenograms at the rate of 2 per 
second were exposed (Fig. 3). The thoracic 
aorta, celiac axis, and superior mesenteric ar- 
tery appeared normal. The hepatic arterial tree 
of twin A was well opacified and did not extend 
beyond the plane of junction between the twins. 
At the level of the iliac crests the abdominal 
aorta of infant A bifurcated, sending one branch 
inferiorly to supply the lower limbs of infant A. 
The other branch extended across the plane of 
junction of the twins and filled in a retrograde 
direction the pelvic arterial circulation of infant 


^ 


B back to the aortic bifurcation. This vessel was 
assumed to be the hypogastric artery of infant 
A, freely communicating with the correspond- 
ing artery of infant B. 

Vive cc. of methylglucamine was injected 
through the second umbilical catheter into the 
sinus venosus of infant B (Fig. 4). There was 
backflow into the hepatic venous system of in- 
fant B and no evidence of hepatic venous cir- 
culation crossing the plane of junction between 


* Renografin 6o per cent, Squibb. 
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Fic. 4. Early frame from injection into sinus venosus 
óf infant B. There is backflow into hepatic venous 
system .of infant B, and no communication is 
demonstrated with-that of infant A. The cardiac 
chambers and aorta are opacified. 


the twins. On later frames the angiogram dem- 
onstrated a normal cardiac circulation, thoracic 
aorta, and celiac axis in infant B. 

The twins were moved to a standard fluoros- 
copy room where multiple spot roentgenograms 
were obtained in- various positions. Angio- 
graphic contrast medium was documented in 2 
renal pelves-in each twin, but the ureters were 
not demonstrated. One urinary bladder was 
identified in the top side of the twins and a 
second on the -bottom, corresponding to the 
location of the external genitals. Two cc. of con- 
trast material was introduced into the third um. 
bilical catheter and opacified the bottom 
bladder. There was no reflux into the ureters 
attached to this.bladder. The tiny perineal 
sinus was catheterized with an infant feeding 
tube and : cc, of methylglucamine was slowly 
introduced. Approximately 10 cm. of a distal 
colon with normal mucosa was demonstrated 
within the inferior midline portion of the pelvis. 

The pelvic bony structures were seen to con- 
form to the location of the vulvas and urinary 
bladder (Fig. 5). One pubic symphysis lay on 
the top of the twins and was composed of the 
right pubis of infant A and the left pubis of 
infant B. The complementary segments com- 
prised the bottom pubic symphysis. 

The twins were successfully separated at sur- 
gery by W. Hardy Hendren, M.D. 

At operation, an incision was made along the 
plane of junction at the top of the twins. Be- 
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neath the skin and subcutaneous tissue, the top 
pubic symphysis was exposed and found to be 
composed of the right pubis of infant A and the 
left pubis of infant B. The complementary 
structures formed the bottom pubic symphysis. 
Deep to each symphysis, a separate urinary 
bladder was found. The top bladder was sup- 
plied by the right ureter of infant A and the left 
ureter of infant B. The bottom bladder received 
the right ureter of infant B and the left ureter 
of infant A. Each twin had partial duplication 
of her right renal pelvis and ureter. Lying deep 
to each urinary bladder was a separate set of 
reproductive organs. Each uterus was bicornu- 
ate and each vagina was divided by a midline 
septum. 

With further exposure, each intestinal tract 
was visualized. There were 2 separate stomachs, 
jejunums, and proximal ileums. There was fu. 
sion of the distal 10 cm. of each ileum into a 
common terminal ileum. A single complete 
large bowel was present with a separate blood 
supply from each twin. 

A large bridge of liver extended between the 
twins, Separate gallbladders were present. Each 


TOP 






HEAD OF / HEAD OF 
CHILD CHILD 
A | B 
Fic. $. Schematic representation of bones, genito- 


separate vaginal openings. Perineal sinus (PS) is 
in center of perineal cleft, bounded at each end by 
pilonidal dimple (PD). Relationships of iliac bones 
(D, sacra (S), and contribution of each twin to 
pubic symphyses are shown. 
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portion of the common liver seemed to have its 
own biliary drainage, as well as hepatic and 
portal blood supply. 


Case 1t. A Gravida IV, Para V, 25 year old 
woman at 35 weeks of pregnancy arrived at St. 
Vincent's Hospital with 3 days of labor pains 
and recent passage of bloody mucus. À 3 cm. 
dilated cervix, intact and bulging membranes, 
and double footling presentation were found 
on vaginal examination. Twin pregnancy had 
not been suspected from routine prenatal visits. 

Conjoined twin girls were delivered by vagl- 
nal manual extraction following Pitocin induc- 
tion of labor. The twins were cyanotic, but 
breathed spontaneously and improved in oxy- 
gen. Total birth weight was 6 lbs. 6 oz. The 
twins were joined from the mid-sternum to the 
level of the umbilicus. A single umbilical cord 
contained 2 arteries and 2 veins. Separate heart 
rates, respiratory rates and body temperatures 
were recorded. Each pelvis was separate and 
each anus passed some meconium. The twins 
voided independently and possessed normal fe- 
male genitalia. Twin A had swelling of the right 
thigh with a mid-femoral fracture on x-ray 
examination. A single lateral roentgenogram of 
the twins was interpreted to show separate 





Fra. 6. Lateral roentgenogram of Case u twins. This 
was initially misinterpreted to show separate 
lungs, hearts, and gastric air bubbles. Twin à 
sustained a femoral fracture at delivery. 
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Vic. 7. Postmortem aortogram of twin B. D-type 
transposition of the great vessels is seen. Aortic 
contrast material outlines the superiorly placed 
right ventricle and opacifies the pulmonary ar- 
teries via patent ductus arteriosus. Arterial cross- 
connection through internal mammary arcade fills 
other twin’s aorta. E 


lungs, hearts, and gastric air bubbles (Fig. 6). 
No bone anomalies were seen. The twins were 
transferred to the Massachusetts General Hos- 
pital for possible surgical separation. Four hours 
after transfer, respiratory arrest occurred dur- 
ing umbilical venous catheterization. Resuscita- 
tion was not successful. - 

Postmortem roentgenographic study was per- 
formed to evaluate the anatomy of the twins. 
A large pneumothorax with collapse of the 
right lung was found in twin A, presumably 
from the external massage or intubation during 
resuscitation. A peculiar collection of air was 
seen between the thoraces and proved at au- 
topsy to be air in a common pericardium. 
Double contrast peritoneography documented 
a single peritoneal cavity and a large shared 
triangular liver. One dilated segment of small 
bowel was seen in the upper abdomen and was 
shown at autopsy to be dilated duodenum 
proximal to an area of atresia. Retrograde 
aortography of one twin showed complete D- 
type transposition of the great arteries, patent 
ductus arteriosus, and arterial cross-connection 
through the internal mammary artery (Fig. 7). 





Frs. 8. Postmortem angiogram of twin A. The aorta 
and pulmonary artery are fused proximally and 
are supplied by the right ventricle. 


A double outlet right ventricle was shown by an 
aortogram of the other twin (Fig. 8). Inferior 
venacavography .opacified a common right 
atrium which received superior and inferior 
vena cava] blood from each child (Fig. 9). 


DISCUSSION 


Radiology has long been the sole defini- 
tive study in the prenatal diagnosis of con- 
joined twins, and is becoming more impor- 
tant in the management of such twins. In 
1902, only 6 years after Roentgen’s dis- 
covery, Dallantyne! recognized that con. 
Joined twins could be diagnosed in utero if 
& bony union was demonstrated. However, 
as late as 1934, Shaw ef al.” stated, “Double 
monsters have never been diagnosed before 
labor." In the same year Currie? published 
a report of a monster with 1 head and 2 
bodies which was diagnosed in utero. For 
1$ years after Currie's report, the only 
roentgenologic criterion for diagnosis of 
conjoined twins n utero was the demonstra. 
tion of a major skeletal abnormality, usu- 
ally with bony fusion. Three additional 
cases of two-headed monsters were de. 
scribed in which the diagnosis was made 
before delivery? 9.1 

In 1950, Gray eż al’ established the pres- 
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ent criteria used for the ante partum diag- 
nosis of conjoined twins: (1) the heads are 
at the same level and body plane; (2) there 
is unusual extension of the spines; (3) there 
is unusual proximity of the spines; (4) there 
Is no change in relative position after move- 
ment or manipulation of the fetuses, or the 
passage of time. 

The postulates of Gray e al’ recognize 
that most conjoined twins are fused on 
their ventral surface and thus face each 
other. Frequently, they are symmetrically 
fused, so each bodily component is on the 
same plane. These criteria allow for the 
diagnosis of twins joined only by soft tis- 
sues. 

As with any diagnosis of a rarity, if the 
diagnosis is not considered it will be missed. 
Cases have been published where the diag- 
nosis was not made, but in retrospect was 
evident on the roentgenograms.^^7 There 
are factors which make early radiologic 
recognition of the diagnosis difficult. Poly- 
hydramnios occurs in roughly half the cases 
of conjoined twins and frequently obscures 
fine roentgenologic detail. The fusion be- 
tween the conjoined twins may be suff- 





Fic. 9. Postmortem inferior venacavagram of twin 
B. The large common right atrium is connected to 
the superior and inferior vena cavae of each twin. 
Contrast material in hepatic veins outlines the 
large triangular fused liver. 
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ciently small and flexible to allow a good 
deal of motion between the 2 twins. Such 
conjoined twins have been born with one 
child presenting as a vertex and the other 
as a breech.811 In these cases, the criteria 
of Gray ef alë do not apply, and ante 
partum roentgenograms will disclose only 
twin pregnancy. 

Once the possibility of intrauterine con- 
joined twins has been suggested, amniogra- 
phy is the next logical study.” The values 
of this procedure are multiple. The presence 
or absence of soft tissue fusion of twins may 
be demonstrated and may decide the route 
of delivery and give an indication of the de- 
gree of difficulty of surgical separation. By 
documenting contrast material in the gas- 
trointestinal tract on delayed roentgeno- 
grams, fetal death is excluded and separa- 
tion or fusion of segments of the gastroin- 
testinal system may be revealed. Lastly, 
placental position may be localized and 
vaginal delivery avoided in case of placenta 
previa. 

In the preoperative evaluation of con- 
joined twins, the value of angiography has 
not been appreciated until recently. Peter- 
son and Hill in 1960 felt that "the infor- 
mation gained would not be of clinical im- 
portance.” Sherman ef a//* in 1965 felt 
angiography “to be of more risk than value 
because of the technical problems and the 
limitation of x-ray views." Unfortunately, 
in the case he described, one twin had un- 
suspected transposition of the great vessels 
and extensive shunting from his normal 
twin, so when large arterial collaterals were 
divided at operation, the normal twin died 
within 3o minutes from circulatory col- 
lapse. This case provides a forceful argu- 
ment for the value of angiography to define 
cardiac malformations and vascular con- 
nections existent between conjoined twins. 
Angiography was introduced in the pre- 
operative evaluation of 2 pairs of twins in 
1967.!* One set of twins was successfully 
divided, but angiography demonstrated 
common cardiac ventricles in the other, 
thus precluding operative separation. 
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More recently Rossi ef al. have stressed 
the use of angiography in evaluating con- 
joined twins. Sequential studies of one pair 
of twins in the newborn period and at 7 
months of age disclosed complex intra- 
cardiac anomalies of one twin and cross- 
connected anomalous pulmonary veins. 
Additional arterial cross-connection was 
documented at the level of the hypogastric 
and superior mesenteric arteries. ` Post- 
mortem angiography confirmed the multi- 
ple anomalies which had been diagnosed 
during life. A second set of twins had aorto- 
grams prior to their successful surgical di- 
vision. ns 

In the first of our.2 cases the use of 
amniography proved the viability of the 
twins and confirmed the, plain film roent- 
genographic diagnosis of conjoined twins. 
The extent of soft tissue fusion was demon- 
strated, indicating that cesarean section 
was the desired route of delivery. 

The postpartum roentgenologic evalua- 
tion was limited by the small amount of 
time available before obligatory surgical re- 
lief of the imperforate anus. Studies were 
planned to investigate possible common 
structures as rapidly as possible. Angiogra- 
phy was performed to map the circulation 
of the abdominal, retroperitoneal, and pel- 
vic viscera, as well as the pelvis itself and 
the lower limbs, and to demonstrate any 
vascular cross-circulation or shunting. An- 
giography revealed no cross-circulation be- 
tween each twin’s portion of the common 
liver; therefore, intravenous cholangiogra- 
phy was omitted, as biliary’ structures 
would parallel the separate hepatic arterial 
circulations. Fluoroscopy immediately after 
angiography made use of the urogram ob- 
tained by the renal excretion of angio- 
graphic contrast medium. The urogram, in 
addition to cystography performed through 
the urachal catheter-and observation of 
independent voiding, proved the integrity 
of each urinary tract. The single distal 
colon was demonstrated by contrast ma- 
terial injected through the catheter placed 
through the perineal sinus. The nearly com- 
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plete diaphragm over the distal rectum was 
shown to be thin and flexible. 

In the. second case, angiography dis- 
. closed major cardiac malformations which 
would have thwarted any possible surgical 
separation. The first plain film roentgeno- 
gram was initially misinterpreted as show. 
ing separate -hearts as well as separate 
pleural spaces; The distinctly separate 
heart rate and lack of murmurs or cyanosis 
did not exclude. major cardiac malforma. 
tions, contrary to previous reports.!? Car- 
diac anomalies are seen in 75 per cent of 
twins fused at the thoracic level. Therefore, 
both arteriography and inferior venacavog- 
raphy are strongly recommended in any 
preoperative evaluation of thoracopagus 
twins. In the present case arteriography 
would have suggested a common heart, but 
venacavography would be necessary to 
prove the common chambers. 


SUMMARY 


Roentgenologic study is invaluable in the 
diagnosis and evaluation of conjoined twins. 

In one case of twin girls fused from the 
xiphoid to the perineum, the intrauterine 
diagnosis was suggested by abdominal 
roentgenograms and. confirmed by amniog- 
raphy. After delivery by cesarean section, 
angiography, urogtaphy, and Huoroscopy 
were utilized to further define the anatom y 
prior to successful surgical separation. 

Postmortem angiography in a second 
pair of conjoined twins disclosed an unsus. 
pected major cardiac anomaly. 

The criteria for and limitations of the 
plain film roentgenographic diagnosis of 
intrauterine conjoined twins are reviewed. 
Amniography is recommended as a safe, in- 
formative procedure to confirm the diag- 
nosis. Extensive postnatal roentgenologic 
examination, including angiographv, can 
greatly facilitate any planned surgical sepa- 
ration. 
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B-SCAN DIAGNOSTIC ULTRASOUND IN THE 


PEDIATRIC PATIENT* 


By WILLIAM J. WALLS, M.D., FRED F. ROBERTS, M.D, ub 
and ARCH W. TEMPLETON, M.D. CP 


KANSAS CITY, KANSAS 


VER 1,600 examinations of the abdo- 
men have been performed in our labo- 
ratory using B-scan sonography. This new 
diagnostic procedure has proven to be par- 
ticularly helpful for evaluating the abdo- 
men, pelvis and retroperitoneal space in the 
pediatric age group. The literature contains 
a few reports describing the use of ultra- 
sound in pediatric patients, but these have 
primarily utilized the A-mode presenta- 
tion.? B-scan ultrasound is far more graphic 
than A-mode, and, in our experience affords 
much greater diagnostic information and 
accuracy. 

During the past 18 months, 37 children 
have been examined. The sonogram has 
provided a definitive diagnosis or has been 
contributory by providing additional diag- 
nostic information which either confirmed 
or excluded specific pathology. It has been 
very helpful for the localization of normal 
organs and the demonstration of their in- 
ternal architecture. Various disease pro- 
cesses have been identified and their rela- 
tionship to adjacent structures outlined. 
When mass lesions have been demon- 
strated, it has been possible to determine 
whether they were cystic, solid, or of mixed 
variety. 

The purpose of this paper is to document 
the many diagnostic potentials of B-scan 
ultrasound and to stress its early use in the 
work-up of pediatric patients with a variety 
of abdominal problems. The fact that diag- 
nostic ultrasound is an atraumatic, nonin- 
vasive technique which avoids irradiation 
of the patient makes it particularly useful 
in the pediatric age group. 


MATERIAL AND METHOD 


The charts, pertinent roentgenographic 
studies, and sonograms of 37 pediatric age 
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group patients examined by:B-scan ultra- 
sonography were reviewed. An attempt 
was made to determine whether diagnostic 
ultrasound provided the principal diagnos- 
tic information, reinforced:or added to in- 
formation obtained by ‘other diagnostic 
roentgenographic procedures or was non- 
contributory. The patients were divided 
into proven and unproven categories. Ade- 
quate proof consisted of histologic confir- 
mation of the diagnosis by either surgical 
or autopsy methods, or clinical confirma- 
tion where additional. diagnostic studies 
and the subsequent clinical course indi- 
cated that the sonographic diagnosis was 
correct. aS 

B-scan sonography is performed using an 
ultrasonic laminagram scanner with a 2.25 
Megaherz (MHz) transducer.* Images are 
built up on a persistence scope and are 
photographed with a Polaroid camera 
when a permanent record is,desired. Min- 
eral oil is used as the acoustic coupling 
agent. The abdomen and pelvis are scanned | 
both in the transverse and longitudinal di- - 
rections with the patient in the supine posi- 
tion.’ When the kidneys and retroperitoneal 
space are examined, the patient may also 
be scanned in the prone position both trans- 
versely and longitudinally. On occasion the 
patient is additionally examined in the 
lateral position. A graticule scale in grid 
form is present on the oscilloscope display. 
The display can be modified so that each 
grid square equals 1.0, 2.0, or 3.0 centi- 
meters. It is therefore possible to make ac- 
curate measurements from the oscilloscope 
display or Polaroid film. 

'The mass lesions encountered in this se- 
ries can be characterized sonograph'cally 


* Picker Ultrasonic Laminogram, Echoview VI. 


* Vrom the Department of Diagnostic Radiology, University of Kansas Medical Center, Kansas City, Kansas, 
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FEATURES OF PATIENT GROUP 
. Number of Patients 37 
Age. Range a dasro vt. 
„Sex 7 
Males |. — 23 
l'emales 14 
Final Diagnosis 
Proven 30 


Histologic-~18 
Chnical— 12 
Unproven | 3 


by a cystic, solid, or mixed echo pattern. 
Cystic lesions aré;transonic and contain 
few or no internal echoes even at higher 
transducer sensitivity settings. Cystic le- 
sions may fill in peripherally as the gain 
setting is raised. Solid lesions contain mul- 
tiple internal echoes even at low sensitivity 
settings and fill in diffusely with echoes as 
the sensitivity is increased. These 2 pat- 
terns are used 1n differentiating cvstic (al- 
most always benign) from solid (frequently 
malignant) masses. À mass with a com- 
bined cystic and solid echo pattern 1s re- 
ferred to as mixed. 


RESULTS 


The 37 patients examined ranged in age 
from 3 days to 16 years. There were 23 
males and 14 females. The final clinical 
diagnosis was proven either histologically 
or clinically in 30 patients. Seven patients 
had insufficient diagnostic information or 
unsatisfactory follow-up. Of the 30 proven 
cases, 18 were confirmed by surgical or 
autopsy techniques and 12 had sufficient 


TABLE Il 


CONTRIBUTION OF B-SCAN SONOGRAPHY 
IN 30 PROVEN CASES 


No. 

Principal diagnostic information 12 
Contributory 

"Positive" contribution 10 

"Negative" contribution 8 

Noncontributory o 


William J. Walls, Fred F. Roberts and Arch W. Templeton Fearcary, 19° 


additional diagnostic studies or a subse 
quent clinical course to indicate that th 
diagnoses were correct (Table 1). Ther 
were no false positive diagnoses in thi 
series and 1 misdiagnosis. The latter oc 
curred when a dysplastic kidney was com 
pletely replaced with small cysts producin. 
an echo pattern indistinguishable from 
solid lesion. 

In the 30 proven cases, the sonogram wa 
evaluated as to whether it provided th 
principal diagnostic information, or wa 
contributory or noncontributory to th 
final clinical diagnosis. Contributory infor 
mation was classified as either "positive"— 
the sonogram provided pertinent addition 
diagnostic information, or "negative" —th 
sonogram was normal and excluded clini 
cally questioned pathology. As illustrate 


Task III 


DISTRIBUTION AND TYPES OF ABDOMINAL 
DISEASE PROCESSES 


PROVEN 
Kidneys 
pelvic kidney (normal) 1 
unilateral dysplastic 3 


ectopic dysplastic (with xantho- 
granulomatous pyelonephritis) 
polycystic 
renal enlargement 
secondary to sepsis I 
leukemic infiltration 1 
Wilms' tumor 2 
recurrent adenocarcinoma 1 
Retroperitoneal 
hematoma I 
rhabdomyosarcoma 1 
neuroblastoma 2 
Hodgkin's Disease 2 
Others 
choledochal cyst 1 
biliary atresia 1 
hamartoma of liver 1 
glycogen storage disease, Type IV I 
anterior abdominal wall abscess 1 
1 
4 


ry 


"pseudomass"' (constipation) 
normal studies 
UNPROVEN 
polveystic kidneys I 
renal cyst I 
other 1 
normal studies 4 
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in Table 11 there were no sonograms per- 
formed in the 30 proven cases which were 
felt to be noncontributory. In 12 cases the 
sonogram provided the principal diagnostic 
information and in 18 cases the sonogram 
was contributory. 


DISCUSSION 


A wide spectrum of intraabdominal enti- 
tles was examined by B-mode sonography 
(Table m1). Other authors have discussed 
the use of ultrasound in abdominal 
masses,?? particularly Wilms’ tumors.* Al- 
though the excretory urogram is frequently 
diagnostic of Wi Ims’ tumor, the extent of 
intrarenal or extrarenal involvement i is fre- 
quently not appreciated. Ultrasound may 
be particularly helpful. Figure 1 shows an 
intrarenal mass in a 14 year old male infant 
who had the recent onset of hematuria. The 
sonogram demonstrated a mixed mass that 
did not extend outside the renal capsule. A 
44 year old boy presented with a posterior 
mediastinal mass on the chest roentgeno- 
gram and right upper quadrant calcification 
on the plain film roentgenogram of the ab- 
domen. Sonography demonstrated a dis- 
tinct suprarenal mass which was separate 
from both liver and right kidney (Fig. 2). 
Every effort must be made by the examiner 
to demonstrate all possible tissue interfaces 
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Fic. Wilms’ tumor of right kidney (surgically 
D. 

Supine transverse scan of the abdomen shows a 
large intrarenal mass with a mixed echo pattern. 
There is a cystic component posteriorly (black 
arrow). Normal calyceal echoes are displaced an- 
teriorly adjacent to the interface between kidney 
and liver (open arrow). The solid white arrow 
identifies echoes in a solid portion of the tumor. 
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Right adrenal neuroblastoma (surgically 


Fic. 2. 
proven). 
Prone longitudinal B-sean to the right of mid- 
line demonstrates the right kidney (long straight 
arrow) and the interface (curved arrow) between 
the compressed upper pole and the solid supra- 


renal mass (short arrow). Note also the uninter- 
rupted interface between the neuroblastoma and 
liver anteriorly. 


between structures and to satisfy the diag- 
nostic principle of through transmission.’ 
Only in this way can abnormal masses and 
their relationships to normal anatomic 
structures be accurately demonstrated. 

Patients have been evaluated with ab- 
normalities intrinsic to organ systems. 
which may or may not present as palpable 
abdominal masses. Many forms of dys- 
plastic renal disease can be demonstrated 
sonographically, particularly various types 
of cystic disease (Fig. 3, 4 and B). The 
sonographic evaluation of renal structure 
has been extremely valuable in dysplastic 
kidneys when there ts nonvisualizat on on 
excretory urography. A 2} year old boy 
with a fever of unknown origin and a left 
lower quadrant mass had a normal right 
kidney and nonfunction of the left kidney 
both on excretory urography and radioiso- 
tope scan. Sonography demonstrated a cys- 
tic left lower quadrant abdominal mass 
7X8X4 eM., DET to represent an ec- 
topic hy dronephrotic left kidney. At sur- 
gery a dysplastic kidney measuring 7X6 
X4 cm. with xanthogranulomatous pyelo- 
neph ritis and pyohydronephrosis was found 
in the left lower quadrant. 





Fic. 3. Polycystic kidneys. 

(4) Supine transverse scan in a 7 month old 
male shows very large kidneys with multiple 
transonic cystic areas separated by septa and dis- 
torted calvceal echoes. (B) High sensitivity set- 
ting reveals persistent transonic areas due to the 
multiple bilateral cysts. 


Sonography is very helpful in the difer- 
ential diagnosis when a patient presents 
with renal enlargement and the excretory 
urogram may or may not be diagnostic of 
polvcystic disease. À 3 day old neonate 
born after premature rupture of the mem- 
branes and a difficult delivery had elevated 
renal function studies. Poorly functioning 
enlarged kidnevs were demonstrated on ex- 
cretory urographv, and the diagnosis of 


Fic. 4. Leukemic infiltration of kidneys. 

(4) Excretory urogram demonstrates bilateral 
renal enlargement with distortion and stretching 
of normal calyces suggesting polycystic disease. 
(B) Transverse supine sonogram through the kid- 
neys illustrates marked bilateral renal enlargement 
with echo free (transonic) parenchyma (arrows). 
(C) Repeat transverse supine scan 3 weeks later 
shows the return of the kidneys to normal appear- 
ance (arrows) after chemotherapy for acute lym- 
phoblastic leukemia. 


ga . ^ — William J. Walls, Fred F. Roberts and Arch W. Templeton Fesruary, 1974 


polycystic kidneys was considered. Sonog- 
raphy demonstrated normal kidneys with- 
out evidence of any cysts. The patient 
improved and a repeat excretory urogram 
was normal. The infant was thought to 
have transitory renal enlargement secon- 
dary to neonatal sepsis. 
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Occasionally the sonographic diagnosis 
is not straightforward. Figure 4, /7-C, rep- 
resents a 6 year old female who presented 
with bilateral flank masses. Excretory 
urography suggested polycystic kidneys 
(Fig. 4/7). The initial sonogram demon- 
strated markedly enlarged kidneys con- 
taining multiple ill-defined transonic areas 
(Fig. 48). The appearance was not that of 
polycystic disease. Bone marrow examina- 
tion revealed an acute lymphoblastic leu- 
kemia. After a period of chemotherapy the 
excretory urogram was still abnormal. Re- 
peat sonography at this time revealed a de- 
crease in renal size and normal architecture 
with no evidence of cystic lesions (Fig. 4C). 
The diagnosis of resolving leukemic infil- 
tration became quite evident. The tran- 
sonic echo free areas seen on the initial ul- 
trasound represent homogeneous areas of 
leukemic infiltration. The calyces which 
were compressed and stretched by the in- 
filtrative process simulated incomplete 
"septa." 

Figure 5 is a sonogram of the liver in a 
patient with glycogen storage disease. The 
echo pattern within the liver is diffusely 
abnormal, but is probably not specific for 
this disease. À similar pattern could be pro- 
duced by a diffuse hemangioma or a con- 
gested liver as in the Budd-Chiari syn- 
drome. Further experience will be necessary 
to evaluate echo patterns in relation to 
specific liver pathology. The sonogram pro- 
vided significant diagnostic information 1n 
a 9 month old asymptomatic male whose 
excretory urogram revealed a mass in the 
right upper quadrant (Fig. 6.7). Ultra- 
sound demonstrated multiple cvstic areas 
within the liver compatible with a cystic 
hamartoma (Fig. 6, B and C). At surgery a 
congenital biliary hamartoma with mul. 
tiple cystic areas was found. Choledochal 
cysts and biliary atresia can also be demon- 
strated sonographically.*'* 

Figure 7, 4 and B demonstrates a small 
cystic mass in the anterior abdomen of a 
20 month old infant. The child presented 
with a palpable left lower quadrant mass 
which proved to be a silent anterior ab- 
dominal abscess. It is doubtful if any other 
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Fic. 5. Glycogen storage disease, Type IV (surgically 
proven). 
Supine transverse sonogram depicts diffuse in- 


volvement of a very large*liver (white. arrows). 
Note the multiple scattered abnormal internal 
echoes. The right kidney has’a normal sonographic 
appearance (open arrow). `> 


diagnostic study would have satisfactorily 
demonstrated the character and extent of 
this mass. 

Figure 8 documents a retroperitoneal 
hematoma in a 15 year old female with an 
idiopathic vascular disorder. In patients 
with Hodgkin's disease abdominal lymph 
node involvement may be identified and 
localized prior to surgery or radiation 
therapy (Fig. 9). Ultrasound complements 
excretory urography and lymphangiogra- 
phy for clinical staging and represents an 
excellent procedure for progress examina- 
tions. 

Specific guide lines as to the place of B- 
scan ultrasound in the work-up of all ab- 
dominal problems in pediatric patients can- 
not be rigidly outlined at this time. How- 
ever, sonographv should be performed 
early, either before or immediately after 
excretory urography and before any barium 
studies? In many instances sonography 
will significantly influence the choice of 
further diagnostic studies. Ultrasound will 
demonstrate the location, extent, and diag-. 
nostic characteristics (cystic or solid) of a 
lesion. 

The examiner must make an extreme ef- 
fort to demonstrate all tissue interfaces on 
the B-mode scan. By doing so, specific or- 
gan involvement is included or excluded. A 
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Fic. 6. Hamartoma of liver (surgically proven). 

(4) Excretory urogram shows a large "ight 
upper quadrant mass displacing the right kidney 
inferiorly. (B) Transverse supine scan of the abdo. 
men at the level of the right kidney (arrow) dem- 
onstrates that the large mass is anterior tc the 
kidney and probably in the liver. (C) Transverse 
supine scan of the upper abdomen reveals mul- 
tiple transonic cystic areas in the liver. 
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sonogram need not be used only for de- 
picting abdominal masses and has demon- 
strated specific intrinsic pathology within 
the kidney, liver and retroperitoneal space. 
Kidney disease seems particularly well 
suited to ultrasound evaluation. Sono- 
graphic information about the liver, par- 
ticularly in the pediatric patient, is lacking 
and further experience is needed. B-scan 
sonography is useful in the preoperative 
evaluation of patients with lymphoma. It 
is a good method for following the response 
of intraabdominal and retroperitoneal neo- 
plastic masses to chemotherapy or radia- 
tion therapy.! 

Although principal diagnostic informa- 
tion has not always been provided by the 
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Fic. 7. Anterior abdominal wall abscess (surgically 
proven), 

(4) Transverse supine scan just above the 
symphysis demonstrates a small cystic mass an- 
teriorly on the left (black arrow). Note the dis- 
tended urinary bladder to the right of the mass 
with its normal transonic appearance. (B) A longi- 
tudinal supine scan through the middle of the cvs- 
tic mass (arrow) demonstrated in Æ shows its 
anterior location, cystic nature, and size. 





Vio. 8. Large retroperitoneal hematoma (surgically 
proven). 

Longitudinal supine B-scan documents a large 
irregular posterior mass (long arrows) producing 
marked anterior displacement of the kidney (short 
arrow). The scattered internal echoes indicated 
this was nota completely cystic mass. At surgery a 
partially organized 1,000 cc. retroperitoneal hema- 
toma was evacuated. 


sonogram, it has made some contribution 
towards the diagnosis in all of our proven 
cases to date. This contribution may have 
been a "positive" one by reinforcing the 
clinical diagnosis, or augmenting informa- 
tion obtained by other roentgenographic 
procedures. A "negative" contribution has 
been provided when a normal sonogram 
has excluded pathology suggested clinically 
or by other diagnostic procedures. 


SUMMARY 


Thirty-seven pediatric patients with ab- 
dominal complaints have been examined 
with B-scan ultrasound. 

A broad spectrum of pathologic entities 
has been encountered. 

The sonogram has been contributory in 
all cases. There have been no false positive 
examinations. 

Ultrasound is becoming well established 
as a noninvasive, nonionizing and non- 
traumatic diagnostic technique. 

As judged by the experience presented in 
this paper its potential in the pediatric pa- 
tient 1s great. 


William J. Walls, M.D. 

Department of Diagnostic Radiology 
Kansas University Medical Center 
Kansas City, Kansas 66103 





Fic. 9. Hodgkim's disease with paraaortic ivmph- 
adenopathy (surgically proven). ae 

‘Transverse supine sonogram at the level of the- 

kidneys (open arrows) demonstrates a paraaortic 


mantle of nodes (solid white arrows) anterfor to 
the spine and obliterating the aorta. 


Hu 
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o DIAGNOSIS OF RENAL MASSES IN CHIL- 
© -DREN BY COMBINING AND CORRELATING 
. DIAGNOSTIC FEATURES OF SONOGRAPHY 
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E AND RADIOGRAPHY* 


-Bý LAJOS VON MICSKY, M.D.,t MARY ANN RADKOWSKI, M.D.,t 


JAMES 


HECKER, M. D., and NATHANIEL FINBY, M. D.$ 


NEW YORK, NEW YORK 


que CENT improvement In the accuracy 
of diagnostic ultrasound for the diag- 
nosis of renal masses is due to the accumu- 
lation of experience and development of 
more sophisticated equipment,?4.7/9-12,16,17,19 
© Sonography has rapidly gained clinical rec- 
cognition in many fields of medicine and is 
proving to be a particularly desirable diag- 
nostic procedure n the pediatric age group. 
As sound absorption increases with in- 
creasing frequencv; the data content of the 
sonograms is always a compromise between 
resolution and penetration. The small di- 
mensions of the child's body greatly reduce 
the penetration requirements permitting 
the use of higher frequencies with resultant 
better resolution. In addition, sonographic 
studies do not require prolonged patient 
immobilization and are less susceptible to 
breathing artifacts than x-ray tomography. 
We have been particularly impressed by 
the fact that the complementary use of 
sonography in conjunction with high dose 
urography can provide pathognomonic in- 
formation in many cases when the singular 
application of either modalitv could render 
only equivocal data. Correlation of nephro- 
sonography with intrdvenous urographv 
will frequently obviate the necessity of per- 
forming retrograde pyelography or aortog- 


* From the Department of Radiology, 


raphy. In cases of equivocal findings it car 
offer great assistance in choosing the opti. 
mal higher risk procedure for clarifying the 
diagnosis. 


METHOD 


All the sonographic studies were per- 
formed by a custom made Picker Contact 
Laminograph equipped with a motorized 
scanning bridge and a 20 step attenuator 
calibrated in 2dB intervals between set- 
tings. The sMHZ barium titanate crystal 
is slightly focused to compensate for the di- 
vergence of the beam. Polaroid films are 
used to photograph the images built on a 
persistence screen. 

Examination of the kidneys is carried out 
primarily in the prone position (posteroan- 
terior [PA] projection); however, the com- 
plete study requires at least sonofluoro- 
scopy of the upper abdomen in supine po- 
sition (anteroposterior [AP] projection). 
Supine studies are mandatory in cases of 
suspected malignant renal tumors in order 
to assess the involvement of the paraaortic 
lymph nodes which cannot be adequately 
studied in the prone position because of the 
acoustic shadowing of the vertebral col. 
umn. 

For orientation, C and S are marked on 
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. Case 1. Transverse, longitudinal and RLD sonograms show a large left kidney. The renal pelvis is 


identified as a large medially tapering, anechoie and markedly trans-sonic compartment: ureteropelvic 


obstruction. 


438 


Vor. 120, No. 2 Correlation of Sonography and Radiography 439 


Fic. 1. Case 1. Left retrograde pyelogram. There is 
marked pyelocaliectasis due to ureteropelvic ob- 
struction. 


the posteroanterior, transverse and longi- 
tudinal sonograms to denote the iliac crest 
and spine as reference points. Scanning 
planes above the iliac crest and to the right 
of the spine are labelled plus, and to the 
left, minus. LLD and RLD mark the scans 
performed in the left and right lateral 
decubitus positions, respectively. These po- 
sitions are useful in distinguishing between 
cysts and hydronephrosis, and, in particu- 
lar, between hydronephrosis due to uretero- 
pelvic obstruction and that of other etiol- 
ogy. 

In the AP projection for the transverse 
(T series) and longitudinal (L series) scans, 
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“1G. 3. Case tt. Intravenous urogram at 80 minutes 

lia. 3. Case it. Íntraver rogram at 80 minut 
shows right hydronephrosis with a crescent sign. 
The site of obstruction is not identified. 


4 


planes above the umbilicus and to the right 
of the midline are labelled plus, below the 
umbilicus and to the left of the midline, 
minus. The first number means distance in 
centimeters measured from the reference 
point, the second number indicates the at- 
tenuator setting. The key to other labelling 
is as follows: S stands for symphysis, U for 
umbilicus and XP for xiphoid process. 

Nephrosonography in general can be per- 
formed without any particular preparation. 
However, depending on the child's disposi- 
tion, mild to heavy sedation is occasionally 
required. An adequate clinical history and 
meticulous evaluation of the IVP are es- 
sential prerequisites for optimal nephroso- 
nography. 
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The sonographic diagnosis in general is 
not based on a single sonogram obtained in 
any particular scanning plane but rather on 
a three dimensional image derived through 
a mental integration of the "C" and "S" or 
“T” and “L” series. 

'The sonographic characteristics of many 
of the pathologic entities involving the kid- 
neys have been described elsewhere." ^^^ 
12677 Our own particular interpretative cri- 
teria will be elaborated in conjunction with 
the subsequent case studies. 


REPORT OF CASES 


Case. D.P. This 10 lb. 4 oz. full term female 
infant of a class A diabetic mother was found 
at s days of age to have a large left abdominal 
mass. Intravenous pyelography was performed 
twice because of poor visualization of an appar- 
ent hydronephrotic left kidney secondary to 
ureteropelvic obstruction. Retrograde pyelog- 


raphy was done to confirm this finding (Fig. 1). 
Sonography showed the mid portion of the left 
kidney to be replaced by a uniformly anechoic, 
markedly trans-sonic mass. The structure 
measured 4.8 X 3.6 X 5.4 cm. in the craniocaudal, 
sagittal and transverse diameters respectively. 
It exhibited a medially tapering silhouette. À 
lesser degree of confluent caliectasis surrounded 
by a narrow rim of preserved renal parenchyma 
was noted in the cranial pole (Fig. 2). At sur- 
gery ureteropelvic obstruction was found. A dis- 
membered pyeloplasty was performed. The 
postoperative course was uneventful. 
Comment. Although the diagnosis of uretero- 
pelvic obstruction is usually made on the basis 
of the clinical and radiographic findings, the 
poor concentrating abilities of the kidneys in 
the first few days of life, as well as severe ob- 
struction producing decreased excretion of con- 
trast material, necessitate the use of more 
difficult procedures. Retrograde and antegrade 
pyelography can be traumatic in the newborn. 
Sonograms obtained in cases of ureteropelvic 
obstruction have identified the dilated calyces 
as well as the dilated pelvis. The medially 
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Fic. c. Case m. The intravenous urogram at § min- 
utes shows multiple lucent zones in the left kidney. 


tapering anechoic, markedly trans-sonic area 
which cannot be obliterated, even at high 
sensitivity settings, is diagnostic, not only of 
hydronephrosis, but specifically of ureteropelvic 
obstruction (Fig. 2). | 


»* 


developed a large, tender and firm nght-sided 
abdominal mass following a fall. All laboratory 
studies were within normal limits. 


Fic. 4. Case 11. Transverse and longitudinal ultrasound scans in the posteroanterior projection show multiple 
trans-sonic compartments separated by thin septa. The dilated right renal pelvis is identified as the large 
medially tapering compartment. This is particularly well demonstrated in C+7 and C4-6: ureteropelvic 


obstruction. 
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Fic. 6. Case itr. Ultrasound scan shows a large, multilocular trans-sonic mass with thin septa. 


A renal pelvis is not seen: multicystic kidney. 


Abdominal roentgenograms showed a large 
mass on the right. An inferior venacavagram 
demonstrated complete obstruction of the in- 
ferior vena cava at the level of L4. The intra- 
venous pyelogram outlined a large right kidney 
with dilated calyces and a crescent sign (Vig. 3 
The renal pelvis was not seen. Retrograde 
pyelography showed severe ureteropelvic ob. 
struction. The ulttasonogram showed a multi- 
compartmental, uniformly sonolucent mass 
with medial tapering of the pelvis, indicating 
the presence of ureteropelvic obstruction (Fig. 
4). Since no parenchymal tissue could be acous- 
tically visualized. within the confines of the 
mass, the extreme degree (Grade 1v) of pyelo- 
caliectasis was sonographically documented. A 
right nephrectomy was performed for an end. 
stage hydronephrotic kidney secondary to 
ureteropelvic obstruction. 

Comment. The rapid development of a large 
tender right abdominal mass following blunt 
trauma to the abdomen suggested hemorrhage 
into the liver or right kidney. Hydronephrosis 
and Wilms' tumor were the other diagnostic 
considerations. High dose urography and ultra- 
sonography were successful in identifying the 
entire mass as a hydronephrotic kidney due to 
ureteropelvic obstruction. 


Case ur. B.C. A full term female infant was 


found at 8 hours of age to have a firm, movable 
nodular mass in the left abdomen. Her birth was 
uneventful. 

Laboratory studies were all within normal 
limits. The intravenous pyelogram (up to 30 
minutes) showed that the left kidney was com- 
posed of multiple lucent areas divided by septa, 
thought to be due to the crescent sign (Fig. «). 
The right kidney appeared normal. The later 
phase of the intravenous urogram showed no 
contrast medium on the left. The B.mode 
sonogram demonstrated a large, multilocular 
sonolucent mass with several complete and 
fragmentary septa (Fig. 6). There was no evi- 
dence of a dilated renal pelvis. A multicystic 
kidney with an atretic ureter was found at sur- 
gery. Recovery was uneventful. 

Comment. The visualization of renal sub. 
stance on the 30 minute intravenous pyelogram 
was thought to represent a crescent sign. 5S1 
However, the appearance of the left kidney 
results from a significant amount of contrast 
medium remaining in the vascular compart- 
ment up to 45 minutes following injection in 
high dose urography. Failure to demonstrate a 
crescent sign in the later phase of the uro. 
gram,^^* and the absence of a large medially 
tapering trans-sonic structure in the sonogram, 
indicate the presence of a multicystic kidney 
rather than ureteropelvic obstruction. When 
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the intravenous pyelogram does not detect the 
presence of a kidney outlined by a rim sign?! 
the sonogram will also distinguish between 
renal agenesis, hydronephrosis and tumor. 


Case 1v. B.Z. This 8 lb. 10 oz. Caucasian 
girl developed severe systemic hypertension and 
heart failure following recovery from bilateral 
pneumothorax and pneumomediastinum sec- 
ondary to meconium aspiration. An umbilical 
aortic catheter had been in place for 4 days. 

An intravenous pyelogram showed vague 
contrast in the right kidney and no visualiza- 
tion of the left kidney. Severe oliguria ensued. 
Bilateral renal vein thrombosis was suspected. 
An inferior venacavagram was normal (Fig. 
7.4). The right renal vein was patent. The left 
renal vein was partially visualized. An aorto- 
gram showed marked irregularity and tortuos- 
ity of the abdominal aorta and the iliac areries 
(Fig. 78). Only the proximal portion of the 
right renal artery was seen. The left did not fill. 
A thrombus was noted in the lower abdominal 
aorta. 

Ultrasonography demonstrated the presence 
of 2 kidneys (Fig. 8). The right kidney was 4o 
per cent larger than the left which contained 
abnormal echoes and showed an irregular inter- 
face with the surrounding tissues. 

Death occurred on the 19th day of life. Post- 
mortem contrast studies showed further exten- 
sion of the thrombi in the aorta. These findings 
were confirmed on gross inspection. 

Comment. 'The postmortem findings strongly 
implicate the umbilical aortic catheter as the 
cause of the extensive arterial thromboses. The 
immediate and delayed complications related 
to the use of umbilical, arterial and venous 
catheters have been reported with increasing 
frequency.?.6.13.18 

Because of the early and selective involve. 
ment of the renal arteries which prevented 
visualization of the kidneys and the arterio- 
graphic findings which suggested a primary 
vasculitis, the exact diagnosis was not certain. 

Ultrasonography was the only study per- 
formed which demonstrated the presence of 
both kidneys and their relative sizes, thereby 
ruling out unilateral renal agenesis, hydro- 
nephrosis, multicystic kidney and tumor. The 
ultrasonograms further demonstrated irregular- 
ity of the left kidney and disruption of its 
internal architecture, suggesting an acquired 
renal abnormality. 


Correlation of Sonography and Radiography 
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Fic. 7. Case 1v. (4) The inferior venacavagram is 
normal. There is complete filling of the right and 
partial filling of the left renal vein. (B) The aorto- 
gram shows evidence of thrombosis of both renal 
arteries and the lower aorta. 


Case v. J.D. At 17 months of age bilateral 
abdominal masses were noted in this white 
boy. The intravenous urogram revealed bi- 
lateral renal masses causing obstructive hydro- 
nephrosis in both upper poles and extension of 
tumor into the upper collecting system on the 
left. Calcification was present in the left ab- 
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Fic. 8. Case iv. ‘Transverse and fora wtr ound scans P an eee left aa xdi ean 
The right kidney is 4c per cent larger than the left. 


ya 


domen (Fig, 2): 7 Bilateral Wilms’ tumor was 
found at surgery. Following biopsy of bo:h 
masses he was-treated with radiotherapy, ac- 
tinomycin D, and vincristine with moderate 
regression of the masses. 

— Follow-up intravenous. trdédgrams 14 years 
later revealed extensive calcification in the left 
abdomen and continued hydronephrosis of tae 
right kidney. Only minimal funétion was nected 
in the left kidney (Fig. 10).. Ultrasonograras 
confirmed the presence of P ydranep hrei: of tae 
right and massive tumor involvement of both 
kidneys (Fig. 11). 

Comment. The intravenous pyelogram aloae 
did not clearly show the demarcation between 
hydronephrotic kidney and tumor. Sonograras 
obtained at increasing sensitivities can clearly 
differentiate between hydronephrosis and ta- 
mor. It is a painless and accurate methoc of 





Fic. 9. Case v. The 6 hour intravenous pyelogram 
: 3 ; shows bilateral hydronephrosis in the upper poles 
following the course of a tumor during therapy. with mass effect in both lower kidneys: bilateral 
A mass must be examined at increasing ultra- Wilms' tumor. 
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Fic. 10. Case v. The 3 hour intravenous pyelogram 
after therapy shows calcification in the left abdo- 
men with persistent renal masses bilaterally. 

wry 


sonic sensitivities to obtain information regard- 
ing its consistency.?.4. 91. But 


DISCUSSION 


In our institution ultrasound examina- 
tion is now performed with intravenous 
urography in all children presenting with an 
abdominal mass. Although a diagnosis 1s 
derived from each examination separately, 
the findings of both studies are correlated 
to arrive at a single preoperative diagnosis 
whenever possible. We have found good 
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Fre. 11. Case v. The ultrasound scans in decubitus position after therapy show a trans-sonic area in the 
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right kidney. The grossly distorted morphology and abnormal echoes indicate the presence of tumor in 


both kidneys. 
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correlation with the experience of others. 
Mountford ef al? have achieved an ac. 
curacy of over 80 per cent in reading ultra. 
sound scans of the urinary tract without 
the benefit of clinical information. The 
combination of clinical findings, high dose 
urography and B.scan ultrasonography 
has increased the accuracy to over 95 per 
Cente | oe. n, j 

When nephrotomography demonstrates 
an avascular lesion, the ultrasonogram can 
be more accurate than the arteriogram in 
differentiating between an avascular tumor 
and cyst. Furthermore, tumor and hydro- 
nephrosis can easily be differentiated in 
children who present. with an enlarged kid- 
ney. In the case of the urographically non- 
visualized kidney, ultrasound may prove 
diagnostic in differentiating among agene- 
sis, end-stage hydronephrosis, multicystic 
disease and vascular thrombosis. The im- 
portant properties of ultrasound which 
make this possible are the reflection and 
differential attenuation of sound waves in 
various tissues. In addition the B-scan af. 
fords the opportunity to view the kidney 
in multiple transverse and longitudinal 
planes. | 

Other sonographic signs which have 
evolved include medial tapering of a trans- 
sonic compartment in congenital uretero- 
pelvic obstruction and resolution of multi 
ple compartments in multicystic kidneys. 
Our experience indicates that more sophis- 
ticated. and interventional radiographic 
studies can often be avoided in evaluations 
of retroperitoneal masses and manv intra. 
peritoneal lesions by use of simple urogra- 
phy and ultrasonic renography. 


SUMMARY 


Diagnostic B-scan ultrasound and urog- 
raphy are not competitive, but comple- 
mentary diagnostic modalities for the diag- 
nosis of renal masses in children. 

As illustrated in the case presentations, 
differential diagnostic features of congeni- 
tal hydronephrosis, congenital multicystic 
disease, obstructive uropathy, Wilms’ tu- 
mor, and obstructive vascular disease of 
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the kidneys are most accurate when both 
modalities are utilized. 


Nathaniel Finby, M.D. 

St. Luke’s Hospital Center 
Amsterdam Avenue at 114th Street 
New York, New York 10025 
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B-SCAN ULTRASOUND: POSITIVE AND NEGATIVE 


CONTRAST MATERIAL EVALUATION 


OF 


CONGENITAL URACHAL ANOMALY* 


By ROGER C. SANDERS, B.M., M.R.C.P., F.F.R,t KOOK SANG OH, M.D.i 
gas 9 ae and JOHN P. DORST, M.D.8 


BA LTIMORE, MARYLAND 


'ONGENITAL urachal anomaly is not 
^ an uncommon problem in infants and 
children. The incidence at autopsies in 
children is reported as 1 in 761 for pateat 
urachus and 1 in 5,000 for urachal cysts. 
The correct diagnosis of a congenital ura- 
chal anomaly sometimes presents a chal- 
lenge to the radiologist. It is important to 
differentiate urachal anomalies from ano. 
malies of the omphalomesenteric duct be- 
cause the surgical management of these 2 
conditions is quite different. 

We have successfully utilized B-scan 
ultrasound and positive and negative con- 
trast material in the evaluation of congeni- 
tal urachal anomalies. A series of represent- 
ative cases illustrate the value of these 
techniques and their complementary as- 
pects. 


REPORT OF CASES 
Case 1. (JHH 145 64 17). A 15 month old 


girl had a history of intermittent umbilical dis- 
charge since the néwborn period. A fistulogram 
using iodine-containing positive contrast mz. 
terial injected via the umbilical opening demor- 
strated a 2X6 cm. lesion in the region of the 
urachus in the lower anterior midabdominal 
wall (Fig. 1.7). No opening into the bladder was 
seen. A pneumoperitoneogram was performed, 
and a cross table lateral view again demon- 
strated the lesion (Fig. 12). At surgerv a con- 
genital urachal anomaly with an opening into 
the umbilicus but not into the bladder was 
found. Only a minimal inflammatory reaction 
was present. 


Case un. (JHH 148 19 46). An 18 month old 


infant with absent abdominal musculature, or 
“prune belly” syndrome, was examined by 


B-scan ultrasound. A 3X4 cm. mass was seen 
in the lower midabdominal wall consistent with 
a urachal cyst (Fig. 2, Æ and B). A cystogram 
(Fig. 2C) showed the bladder to be large, but no 
contrast material entered the lesion shown 
ultrasonically. A repeat ultrasonic examination 
later showed that the lesion had remained un- 
changed in size and shape but still could not be 
palpated on physical examination. It seems 
most likely that this represents a urachal cyst 
without an opening into the umbilicus or blad- 


der, 


Case ur. (JHH 136 44 83). A s month old 
male infant with absent abdominal musculatu re, 
or “prune belly” syndrome, had acystogram that 
demonstrated a large urachal cyst with an open- 
ing into the bladder but not into the umbilicus 
(Fig. 3, 4 and B). 


Case iv. (JHH 138 95 46). A 2 year old girl 
was evaluated for a right inguinal bulge and 
questionable chromosomal abnormality. An 
initial attempt at pelvic pneumoperitoneog- 
raphy failed. Nine weeks later it was success- 
fully repeated and showed a mass of indeter- 
minate nature adjacent to the right sacral 
promontory, B.scan ultrasound showed this 
mass to be a pelvic kidney (Fig. 44). At this 
time, a second mass approximately 1.5 cm. in 
depth by 8.0 cm. in length was shown in the 
lower midanterior abdominal wall (lig. 474). In 
retrospect, the mass had been shown on the 
pneumoperitoneogram (Fig. 4B). The appear- 
ance of the umbilicus was normal, as was a 
cvstogram. B-scan ultrasound examination re- 
peated after 2 months showed that the lesion 
had disappeared. It seems most likely that it 
represented a hematoma following repeated 
punctures in this location for pneumoperi- 
toneograms before the ultrasonic examination. 


* From the Department of Radiology, The Johns Hopkins Medical Institutions, Baltimore, Maryland. 
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DISCUSSION 


In embryos of 10.00 to 24.0 mm., the 
bladder normally reaches the umbilicus; 
the superior portion subsequently becomes 
narrow to form the urachus. The urachus 
may persist in part or in whole. Depending 
on the type of defective obliteration dur- 
ing this downward migration, various 
types of congenital urachal anomalv (Fig. 
6, a-d) occur. 

In Gross’ series? patent urachus was 
slightly more common than urachal cysts 
(10 cases to 9 cases). Six of the 9 urachal 
cysts had clinical signs and symptoms, $5 
of them being infected. An infected con- 
genital urachal cyst presents as à deep 
lower midabdominal wall abscess, fre- 
quently with a secondary urinary tract 
infection. The possibility of superimposed 
infection in a urachal cyst is sufficiently 
great that surgical excision has been recom- 
mended as soon as the diagnosis is made. 

If the urachus remains patent through- 

ut, a urinary fistula results. À fistulogram 
with iodine-containing positive contrast 
material is the procedure of choice in mak- 
ing a definitive diagnosis of this type of 


B.Scan Ultrasound of Urachal Anomaly 


Fic, 1. Case 1. (4) Fistulogram. Narrow umbilical 
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opening showing a track pointing in the direc- 
tion of the bladder. The sinus track ends 
blindly. (B) Lateral pneumoperitoneogram. 
The sinus track is full of contrast material. It 
is located in the anterior abdominal wall and 
causes concavity of the anterior lower perito- 
neal reflection (arrow). 


men 


congenital urachal anomaly. A patent 
omphalomesenteric duct, (Meckel's diver- 
ticulum) is differentiated because such 
ducts lead into the distal ileum rather than 
the bladder. Barium should not be used for 
fistulograms because it may enter the peri- 
toneal cavity or vascular system. 

If the urachus is closed at only one end, 
the open end either drains externally into 
the umbilicus or internally into the bladder. 
If it drains externally, a fistulogram with 
iodine-containing positive contrast ma- 
terial is again the most desirable procedure; 
rather than ending blindly, such a fistula 
mav be so infected that it hus extended 
into another organ in the abdominal cav- 
itv or a blood vessel. 

An omphalomesenteric duct anomaly 
(Meckel’s diverticulum) 1s easily distin- 
guished from a urachal anomaly since it 1s 
located intraperitoneally at some distance 
from the lower anterior abdominal wall, 
whereas a congenital urachal anomaly 1S 
extraperitoneal in location in the lower mid- 
anterior abdominal wall between the um- 
bilicus and the bladder.? Should the ura- 


chus drain internallv into the bladder, a 
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Fic. 2. Case ir. (4) Echogram. Transverse 
section 4 cm. above the pubic symphysis 
shows a urachal cyst (C). The cyst is 
located to the left because the abdom- 
inal musculature was absent only on the 
right. (B) Echogram. Oblique longi- 
tudinal section. The urachal cyst is 
marked with a "c," the bladder with a 
"b." The arrow marks the level of the 
pubic symphysis. (C) Lateral view of 
cystogram. The bladder is enlarged due 
to an out-flow obstruction. The urachal 
cyst does not fill from the cystogram. 





Fig. 3. Case mt. (4) Cystogram on a patient with "prune 
belly” syndrome. A very large diverticulum arises an teriorly 
from the fundus of the bladder. This represents a large 
arachal diverticulum. (B) Lateral view of the cystogram. 
The urachal remnant is an anterior fundal diverticulum, 
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cystogram is the diagnostic procedure. If a 
urachal anomaly is suspected but does not 
drain into the umbilicus or the bladder or is 
inadequately demonstrated by fistulog- 
raphy or cystography, B-scan ultrasonog- 
raphy should be performed. 

Urachal cysts, a congenital urachal 
anomaly with no opening into the bladder 
or umbilicus, are most often located in the 
lower third of the urachus between the 
umbilicus and the bladder. They can only 
be demonstrated by B-scan ultrasound 
examination (Case 1) and/or pneumo- 
peritoneography with cross table lateral 
views. It seems desirable to examine all 
patients with the "prune belly" syndrome 
with B-scan ultrasound, since, as Case n 
shows, the urachal cyst may well be an 
unsuspected finding in this group. Similar 
lower midabdominal wall cystic lesions 
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Fic. 4. Case 1v. (4) Echogram. Longitudinal section. 
A pelvic kidney is marked with a "P." The echo- 
free area anteriorly (h) was initially thought to be 
urachal cyst, but at follow-up 2 months later it 
had disappeared. It presumably represents a 
hematoma. (B) Lateral pneumoperitoneogram. 
The hematoma (arrow) can be seen and causes 
concavity of the anterior lower peritoneal reflec- 
tion. 


B-Scan Ultrasound of Urachal Anomaly 
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Fic. 5. (a-d) Types of urachal remnants are shown 
diagrammatically. In type a, there is a persistent 
urachal sinus from the umbilicus. In type 4, bóth 
proximal and distal parts of the urachus disappear, 
but the intermediate part persists as a urachal 
cyst. In type c, the distal part of the urachus per- 
sists as a diverticulum of the bladder. In type Z, 
the whole urachus persists. 


have been seen on B-scan ultrasound in 2 
other patients with the "prune belly" syn- 
drome; presumably these also represent. 
urachal cysts. Indeed, a congenital urachal 
anomaly is often detected in patients with 
"prune belly" syndrome.” In a review of 
29 cases, Silverman and Huang' found a 
report of fixation of the bladder to the 
umbilicus in 5 cases. The true incidence is 
probably even higher, possibly 100 per cent 
in our experience. 

B.scan ultrasound is a nontraumatic 
technique with no known side effects. The 
examination takes only a few minutes to 
perform and since the abdominal wall is 
close to the transducer, the margins of a 
cystic lesion are exceptionally easy to 
demonstrate. However, lesions less than 2.0 
cm. in diameter may be missed or a defini- 
tive answer may not be obtained. In these 
cases, we use pneumoperitoneography. 
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Treatment with pneumoperitoneum has 
been shown to reduce vital capacity by 
12.5 per cent; hence, it should be used 
with caution in patients with respiratory 
problems, but pneumoperi toneography is a 
reliable method of demonst ‘ating a con- 
genital urachal anomaly. Injections for 
pneumoperitoneography where a congenital 
urachal anomaly is suspected should be 
made in the left upper quadrant pararec- 
tally to avoid a rectus muscle hematoma 
which might be confused with a urachal 
cyst (Case Iv) and to avoid a puncture of 
an infected cyst which may cause peri- 
tonitis. À hematoma or an abscess in the 
mid lower anterior abdominal wall has a 
similar appearánce to a urachal cyst on 
both the .B.scan ultrasound examination 
and the pneumoperitoneogram. 

Contrast material. tends to pool at de- 
pendent positions in the peritoneal cavity 
because of its high specific gravity (1.33 at 
20" C. for renografin 60). lherefore, a 
prone cross table lateral view would be re- 
quired to demonstrate the anterior peri- 
toneal reflection; considerable distortion 
secondary to compression of the abdom. 
inal musculature would occur, resulting in 
a false negative or false positive examina- 
tion. We have not, therefore, tried positive 
contrast peritoneography. 


CONCLUSION 


Congenital urachal remnants often be. 
come contaminated and cause urinary tract 
infections; it is, therefore, important that 
they are diagnosed roentgenologically so 
that they can be removed. 

Three different techniques, B-scan ultra. 
sound and the roentgenologic use of posi- 
tive and negative contrast material have 
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been applied to the evaluation of congen- 
ital urachal anomalies. 

A fistulogram with lodine-containing 
positive contrast material is the procedure 
of choice if an umbilical orifice of sufficient 
size is present. Cystography may show a 
vesicourachal communication. B.scan ul. 
trasound has proved to be useful, safe and 
atraumatic. 

A pneumoperitoneogram should be per- 
formed if the B.scan ultrasound examina- 
tion is equivocal or clinical evidence is 
strong, in spite of a negative ultrasound 
examination. 


Roger C. Sanders, B.M., M.R.C.P., FLFR. 
Department of Radiology 

The Johns Hopkins Hospital 

Baltimore, Maryland 21205 
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DUMBBELL NEUROBLASTOMA OR GANGLIO: 
NEUROMA OF THE SPINAL CANAL* > 


By CHARLES J. FAGAN, M.D,t and LEONARD E. SWISCHUK, M.D.t 


GALVESTON, TEXAS 


EUROBLASTOMA is a common, 1f 
not the most common solid tumor in 
childhood,’ and its variable clinical presen- 
tation, physical findings, and roentgeno- 
graphic changes are well known. However, 
a relatively unappreciated roentgenographic 
presentation is that of a neuroblastoma or 
ganglioneuroma presenting as a dumbbell 
or hourglass tumor of the spinal canal.’ 
Indeed, the initial symptoms are often 
vague and elusive. Later on they may focus 
primary attention on the problem of associ- 
ated cord compression, and emergency 
laminectomy is often required. It is most 
important to recognize that these tumors 
can present in this manner, so as to allow 
earlier diagnosis and early orientation of 
the treatment program to these tumors. 
It is the purpose of this communication 
to present the clinical and roentgenographic 
features in several children with spinal 
cord compression resulting from a para- 
spinal dumbbell or hourglass neuroblas- 
toma or ganglioneuroma. 


REPORT OF CASES 


Case r. T. T.C. This to month old male was 
hospitalized because of inability to crawl. 
When he was 7 months old, the mother noted 
trembling (clonus?) of both feet, and what ap- 
peared to be extreme weakness of the lower ex- 
tremities. These complaints prompted hos- 
pitalization at that time, and a lumbar punc- 
ture was reported as normal, except for an 
increase in protein. A diagnosis of Guillain- 
Barre syndrome was made, but symptoms per- 
sisted, and chronic constipation also became a 
problem. 

On this admission, physical findings included 
decreased muscle tone and strength in the 
lower extremities, an inability of the patient to 


sit, bilateral positive Babinski responses, hy- 
peractive knee jerks, and bilateral ankle clonus. 

Laboratory tests were noncontributory, but 
chest roentgenograms revealed a large calcified 
right paraspinal mass extending from T6 to T12 
(Vig. 14). There was erosion and separation of 
the adjacent posterior ribs, and scalloping of 
the posterior aspect of the body of T8 (Fig. 
1B). The adjacent intervertebral disks were 
normal. A subsequent myelogram demonstrated 
an extradural block at the level of Tro (Fig. 2). | 

Because of these findings, a thoracotomy and | 
laminectomy were performed. During these 
procedures a large posterior mediastinal gang- 
lioneuroblastoma, extending in .a dumbbell 
fashion into the extradural space of the thoracic 
spine, was uncovered and-removed. 


Casei. R.J.W. This 6 month old male was 
brought to the hospital when the parents noted 
an increase in the size of a “knot” on the right 
side of the back. It had been present for ap- 
proximately 3 to 4 weeks. The major physical 
findings consisted of diminished cutaneous sen- 
sation, muscle tone, motor activity, and deep 
tendon reflexes of both lower extremities. 

Laboratory data were noncontributory, but 
roentgenograms of the spine demonstrated a 
large, uncalcified paraspinal mass just to the 
right of Tg-L1 (Fig. 3, Z and B). No abnormal. 
ity of the intervening disk spaces was noted, 
but posterior scalloping of the involved verte- 
bral bodies and erosion of the pedicles were 
present. Subsequent intravenous pyelography 
also demonstrated the mass and showed that it 
caused downward displacement of the right kid- 
ney (Fig. 4, 4 and B). A myelogram demon- 
strated a complete extradural block at the L2-3 
level (Fig. 5). | | | 

Laminectomy and subtotal resection of the 
mass were accomplished, and histologic exami- 
nation showed it to be a neuroblastoma. Once 
again the paraspinal mass extended, in a dumb- 
bell fashion, into the spinal canal. 


* Presented as a Scientific Exhibit at the Seventy-third Annual Meeting of the American Roentgen Ray Society, Washington, D. C., 


October 3-6, 1972. 


+ Assistant Professor of Radiology, University of Texas Medical Branch, Galveston, Texas. 
+ Professor of Radiology and Pediatrics, University of Texas Medical Branch, Galveston, Texas. 
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Fic. 1..Case 1. (4) ‘Posteroanterior chest roentgenogram demonstrates a large calcified paraspinal mass 
extending from T6 to T12. Note erosion and separation of the posterior aspects of the ribs. (B) Lateral 
roentgenogram shows the mass to be posterior (arrows), and demonstrates scalloping of the posterior 
aspect of T8 (hollów arrow). 


Case. — J. J.A. A 2 year old male with com- 
plaints of abdominal pain and constipation. 
There was also recent.onset of a limp, proges- 
sive weakness of the lower extremities, and, 
eventually, complete inability to walk. 

Pertinent physical findings included a dis- 
tended abdomen, urinary incontinence, poor 
rectal sphincter tone, and a fecal impaction. 
The patient could not walk and preferred to lie 
on his back with his lower extremities flexed 
at the knees. Four small café au lait spots were 
noted over the body. Neurologic examination 

emonstrated decreased deep tendon reflexes in 
the lower extremities, bilateral positive Babin- 
ski responses, and absent abdominal, cremas- 
teric, and rectal reflexes, 

A complete blood cell count disclosed 9.6 gm. 
per cent Hb, and a hematocrit of 31 per cent. 
Spinal fluid from a spinal puncture disclosed 2 
red blood cells/ce., no white blood cells, a pro- 
tein content of s.3 mg./per cent, and a CHO 
content of 67 mg./per cent. A 24 hour urine 
specimen for elevated urinary catecholamines 
(VMA) was normal. 

Roentgenograms demonstrated an uncalcified 
paraspinal mass on both sides of the spine, ex- 
tending from T8 to Tir (Fig. 6, Æ and B 
There was no vertebral body scalloping, no 
other spinal changes, and the disk spaces were 
intact. Lumbar myelography was attempted 
but no spinal fluid flow was obtained, and, con- 





Fic. 2. Case 1. Myelogram demonstrates a complete 
c extradural block at Tro (arrow). Final diagnosis: 
sequently, contrast medium was introduced from ganglioneuroblastoma. 
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Fic. 3. Case i1. (4) Large uncalcified paraspinal mass just to the right of Tg-L1 (arrows). (B) Lateral projec- 
tion demonstrates scalloping of the posterior aspects of the bodies of T12 and L1 (solid arrows), and to a 
lesser extent of T11 and L2. Note the anterior extension of the paraspinal mass (open arrow). Pedicular 


erosion and flattening are not seen as well as in Figure 44. 
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ss which results in lateral and downward displacement of 


the right kidney. Note erosion of the pedicles of P11-L1. (B) The right kidney is displaced downward and 
laterally (arrow). Posterior scalloping of the vertebral bodies is again visible. 


Fic. 4. Case it. (4) Suprarenal location of the ma 











Fre. $. Case t. Myelogram demonstrates a complete 
block at the level of La-3 (arrow). The paper clip 
Is a skin marker corrésponding to the level of the 
extradural block. Final diagnosis: neuroblastoma. 
above. This study demonstrated a complete 
extradural block at Tg (Fig. 7). 
As a result of these findings a decompressive 
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laminectomy at the level of T7 to Tro was per- 
formed. At the time of surgical exploration, a 
large epidural mass was found, and histologic 
study showed it to be a neuroblastoma. 


Case 1v. L.A.S. A 10 year old asymptomatic 
female with the chief complaint of curvature 
of the spine. However, at the age of 3 years, a 
retroperitoneal mass was removed from the 
right paralumbar region. The mass was origi- 
nally diagnosed as a ganglioneu roblastoma, but, 
on review of the histologic material, a diagnosis 
of ganglioneuroma was made. 

On this admission, physical findings included 
a negative neurologic examination, a mild dex- 
troscoliosis, an old flank incision on the right 
side, and a single café au lait spot over Tra. 
Laboratory data including two 24 hour urinary 
catacholamine determinations were normal. 

Roentgenograms of the spine demonstrated a 
right paraspinal mass associated with dextro- 
scoliosis, localized spinal canal widening, ero- 
sion of the pedicles of T12-L2, and posterior 
scalloping of the bodies of T12 and Li (Fig. 8, 
4 and B). The intervening disk spaces were 
normal. There was also some suggestion of 
punctate calcification within the mass. Subse- 
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Fic. 6. Case ur. (4) Bilateral paraspinal mass extending from T8 to Tir (arrows). The adjacent spinal 
segments and ribs are normal. (B) Lateral chest roentgenogram shows posterior location of the mass 


(arrows). 


` 


Vor, 120, No. 2 
quent myelography showed displacement of the 
distal spinal cord and cauda equina to the left 
and anteriorly by the extradural extension of 
the mass (Fig. 9, £ and B). 

The patient subsequently underwent exten- 
sive laminectomy which resulted in excision of 
the extradural tumor between T12 and L2. The 
final pathologic diagnosis was ganglioneuroma, 
although there was some question regarding 
the possibility that it represented a neuro- 
&broma. However, it was believed that it 
represented a very mature ganglioneuroma, 
probably incompletely excised at the age of 3 
years. 


DISCUSSION AND CONCLUSIONS 


The variability in presentation and the 
clinical. behavior of the neuroblastoma- 
ganglioneuroma complex of tumors are well 
known. In most instances neuroblastomas 
arise in the adrenal medulla of young 
children, and the roentgenographic findings 
in such patients are also well known.’ 
Most of the remainder originate along the 
cervical, thoracic, and lower abdominal 
sympathetic chain, but a few occur in 
heterotopic areas such as the eye, nose, 
nasopharynx, bladder, other abdominal 
viscera, the organ of Zuckerkandl,'^ and 
rarely, entirely within the spinal canal.’ 
We have encountered 2 such cases, but 
have not included them in this report. 

When the tumor is located in the para- 
spinal region, local extension, in a dumb- 
bell or hourglass fashion, into the spinal 
canal can occur. In most instances, this 
complication is heralded by signs and 
symptoms of spinal cord compression; 7.e., 
loss of muscle tone, diminished deep 
tendon reflexes, clonus, positive Babinski 
responses, loss of function of the lower 
extremities, bowel and bladder disturb- 
ances, etc. Before this stage, however, the 
findings may be mild and difficult to recog- 
nize, a point further complicated by the 
fact that presenting symptomatology in 
neuroblastoma or ganglioneuroma, in gen- 
eral, is often nonspecific. Consequently, the 
correct diagnosis may elude the initial 
observer, and because of this, it is often the 
roentgenologist who can first point to the 


Dumbbell Neuroblastoma or Ganglioneuroma 
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Fic. 7. Case m. Contrast material injected. from 
above demonstrates a complete’ extradural block 
at the level of T9 (arrow). Final pathologic diag- 
nosis: neuroblastoma. | 


correct diagnosis. The roentgenographic 
findings are frequently highly suggestive 
of the diagnosis and the roentgenologist 
should become thoroughly familiar with 
the clinical and plain film presentation of a 
dumbbell or hourglass neuroblastoma or 
ganglioneuroma. Indeed, this may well 
lead to the all important earlier diagnosis 
of such cases. | 

The roentgenographic: appearance of a 
dumbbell neuroblastoma or ganglioneu- 
roma is basically that of a paraspinal mass 
with associated changes in the adjacent 
ribs and spinal canal. The mass may or 
may not contain calcium, and if located in 
the supra or pararenal regions, can result 
in displacement of the kidney. The specific 
skeletal changes include separation and 
erosion of the posterior aspect of the ad- 
jacent ribs, localized scoliosis of the spine, 
erosion and/or flattening of the pedicles, 
widening of the spinal canal, and scalloping 
of the posterior aspect of the vertebral 
bodies. In other cases there may be some 
bone sclerosis and enlargement of the inter- 
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Fic. 8. Case 1v. (4) Ri 
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ght paraspinal mass (open arrows) associated with dextroscoliosis, widening of the 
spinal canal, and erosion of the pedicles of Ti2-L23. 


Note the outline of the normal right kidney (small 


arrows). There is some suggestion of punctate calcification within the mass. (B) Lateral roentgenogram 
demonstrates posterior scalloping of the bodies of T12 and Li (small arrows). 


vertebral foramina. Myelography usually 
demonstrates a complete or partial extra- 
dural block. Not all of these findings need 
be present in any one patient, and to be 
sure, in those infants where only a para- 
spinal mass is seen, diagnosis may be more 
difficult. 

Usually, if one is confronted with a 
dumbbell or hourglass paraspinal tumor, 
one's first consideration is neurofibroma. 
There is no question that neurofibroma fre. 
quently presents in this manner, but it 
would appear that in the infant and young 
child, such a roentgenographic configura- 
tion should also prompt the diagnosis of 


neuroblastoma or ganglioneuroma. Indeed, 
because these latter lesions are much more 
common than neurofibroma or any other 
primary cord tumor in this age group, it 
may be that they should head the list of 
diagnostic possibilities, 

Other suggested diagnoses should include 
metastatic neuroblastoma, histiocytosis X 
of the spine, tuberculous or pyogenic 
osteomyelitis of the spine, spinal involve- 
ment in generalized neurofibromatosis, and 
possibly hematoma secondary to trauma. 
In the case of metastatic neuroblastoma or 
histiocytosis X, vertebral body compres- 
sion is usually present. In pyogenic or 
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tuberculous osteomyelitis, the intervening 
disk spaces, and adjacent vertebral bodies, 
are characteristically destroyed. None of 
these findings are present in dumbbell 
neuroblastoma or ganglioneuroma, and, 
conversely, posterior scalloping of the 
vertebral bodies and widening of the spinal 
canal are not usual features of spinal in- 
volvement in osteomyelitis, histiocytosis 
X, or metastatic neuroblastoma. On the 
other hand, spinal canal widening, pedicu- 
late erosion, posterior scalloping of the 
vertebral bodies, and scoliosis can be en- 
countered in generalized neurofibromatosis. 
However, in most such cases no paraspinal 
mass is present. It is true that in some 
cases of neurofibromatosis a lateral or 
anterior meningocele, or even a spinal 
neurofibroma, may be present, but in the 


Fic. 9. Case 1v. Frontal (4) and lateral (B) m 
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vast majority of patients with spinal 
changes, no paraspinal mass is noted. 

In all cases of dumbbell or hourglass 
neuroblastoma or ganglioneuroma, final 
diagnosis rests with surgical exploration 
and histologic examination of the tumor, 
but this is not to say that a.strong pre- 
sumptive diagnosis cannot be madg'ón the 
basis of the roentgenographic findings Just 
outlined. On the contrary, diaghosis fre- 
quently is possible, and even more impor- 
tantly, it may lead to earlier treatment. 


. 


SUMMARY 


Four cases of neuroblastoma or ganglio- 
neuroma presenting as dumbbell or hour- 
glass tumors of the spinal canal are re- 
ported. ii EE 

It is suggested that when such a roent- 


+ 









yelograms demonstrate displacement of the spinal cord and 


cauda equina to the left and anteriorly by the intraspinal, extradural dumbbell extension of this ganglio- 
neuroma. The open arrows delineate the extraspinal component of the mass. 'The paper clip 1s a skin 
marker corresponding to the level of the extradural block. 
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genographic configuration is encountered 
jn an infant of young child, the first diag- 
‘nostic considerations be neuroblastoma or 
ganglioneuroma. This is most important 
since the early clinical findings may be mild 
and nonspecific. In other cases, neurologic 
findings may so overshadow the clinical 
“picture, that the initial diagnostic consider- 
ations are those of primary spinal cord 
tumor or some other primary spinal cord 
problem. 

The differential diagnosis includes meta. 
static neuroblastoma to the spine, histio- 
cytosis X of the spine, tuberculous or 
pyogenic osteomyelitis, neurofibroma and 
other spinal tumors, and generalized neuro. 
fibromatosis. Roentgenographic differenti- 
ation of these lesions is usually readily 
accomplished, and, thereafter, one can 
usually suggest the correct diagnosis. 
Charles J. Fagan, M.D. 

Department of Radiology 


University of Texas Medical Branch 
Galveston, Texas 77450 


Cases 1, 11 and Iv were seen by one of us 
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(LES) at the Children's Memorial Hos. 
pital, Oklahoma City. We would like to 
express our appreciation to Dr. Teresa M. 
Stacy for her aid in gathering material for 
the report of these cases. 
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TUMORAL CALCINOSIS WITH "FLUID LEVELS" IN 
THE TUMORAL MASSES* Qu 


By T. M. KOLAWOLE, M.B B.S.(Loxp.), D.M.R.D., F.F.R., and 
S. P. BOHRER, M.D., F.M.C.R. (Nicerta) 


IBADAN, NIGERIA 


CASE of tumoral calcinosis with sym- 
metric scapular lesions showing fluid 
levels is reported. 


Evidence suggests that this condition 1s 
due to dystrophic calcification in areas of 
chronic trauma in patients who may have 
an error of metabolism. 


REPORT OF A CASE 


A 5 year old boy, native of Ibadan, Nigeria, 
presented at the University College Hospital 
(U.C.H.), Ibadan, in September, 1971, with a 
nonpainful swelling of 1 year's duration on the 
left great toe. There were bigger swellings 
around the scapulae of g months’ duration. A 
similar swelling on the right elbow had appeared 
4 months before presentation. All the swellings 
had progressively increased in size. There was 
no history of previous illness or trauma. No 
similar lesions were seen in siblings nor in the 
parents or the 2 grandmothers who were ex- 
amined. 

On examination, the boy appeared healthy 
and intelligent. There were hard, mobile and 
nontender masses within the soft tissues at the 
inferior angles of the scapulae (Fig. 1, Z and B). 
A mass of identical nature was present on the 
posterolateral aspect of the right elbow limiting 
its full extension by 15 degrees and flexion to 
about roo degrees. There was a mass on the 
lateral aspect of the left great toe. No super- 
ficial ulcerations or sinuses were present. 

Laboratory Findings. Hemoglobin was 12.0 
gm./too ml., with a packed cell volume of 25 
per cent, mean corpuscular hemoglobin concen- 
tration of 24 per cent, white blood cell count of 
14,600/cu. mm. with normal distribution. He- 
moglobin electrophoresis showed only Hb A 
(normal). Serum proteins and electrolytes were 
within normal limits. During the 7 month 
period preceding operation, the serum calcium 
varied from 10.6-13.2 mg. per cent, phosphorus 


was 7-8.6 gm. per cent, alkaline phosphatase; e 
8-16 KA units, serum urea 13-18 mg. per cent 
and serum uric acid 1.7-2.8 mg. per cent 
(Table 1). | | 

Roentgenographic Findings. The erect postero- 
anterior roentgenogram of the chest showed 
oval masses, each about 10X 12 cm. in over-all 
size, with multiple clearly defined fluid levels 
overlying the inferior portions of the scapulae 
(Fig. 2). | 

There were identical masses in the posterior. : 
portions of the supracondylar region of the 
right elbow and the lateral aspect of the left 
great toe. The roentgenograms of these fegions 
were not taken with a horizontal beam; radio- 
lucent stripes separated the smaller densities 
within these masses. pM 

'The plain roentgenograms of the hands, the 
abdomen and an intravenous pyelogram were 
normal. p 

Treatment. The masses on the scapulae and 
the elbow were resected on May 4, 1972, and 
the one on the left great toe on July 13, 1972, 
all under general anesthesia. — | 

Pathologic Findings. The scapular specimens 
were large firm masses, weighing 160 gm. and 
gs gm. and measuring 10X9,8X 4.5 cm. and 
9.5X8.7X3 cm., respectively (Fig. 3). The 
mass on the left great toe weighed only 12 gm. 
and measured 4.5X3X 1r cm. The masses were 
encapsulated, ragged and grayish in color. Sec- 
tions showed the masses to be multicystic. Each 
cystic area showed a fibrocellular capsule and 
fibrovascular fronds arising from the capsule 
subdivided each cyst into loculi. The loculi 
were lined bv granulomata of the foreign body 
type with Langhans giant cells and flakes of 
basophilic calcific material. Foamy histiocytes 
and giant cells were present within the stroma 
of the capsule. Each loculus contained a bright 
vellow fluid and amorphous eosinophilic debris 
with calcific structures. No microfilaria or adult 
parasites were seen. These features are charac- 
teristic of tumoral calcinosis. 


* From the Department of Radiology, University College Hospital and University of Ibadan, Ibadan, Nigeria. 
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Fic. 1. (4) Lateral and (B) posterior views of the bilateral scapular masses. Note the enlarged left great toe 


in the lateral view and the right elbow swelling in the posterior view. 


DISCUSSION 


In 1935, Teutschlaender? described a 
disease entity he. termed “lipocalcino- 
granulomatosis.” Inclan eż al; in 1943, 
renamed it “tumoral calcinosis,” and in 
1966, Thomson" suggested “calcifying col- 
lagenolysis." Most of the reported cases 
have been in Negroes? but it has also been 
reported in the inhabitants of New Guinea? 
and in a few whites.* A third of the reported 
cases have been familial?* All of these 
cases have occurred in male and female 
siblings, never in more than one generation 
of any family, suggesting the possibility of 
an autosomal recessive pattern of inheri- 
tance, | 

The disease process usually begins be- 
:ween the ages of s and 10 years, and the 
Yatients present in the first or second 
lecade. There is no sex preference. Tumoral 
‘alcinosis commonly presents clinically as a 
(unless, subcutaneous or deep swelling, 
ubbery or hard in consistency and multi- 


lobulated in outline, in the vicinity of a 
joint or pressure area, commonly bilateral 
and symmetric about the hip, and/or the 
elbows. It may also be solitary around these 
and other sites, such as the scapulae, 
lateral aspects of the feet, the ischial, 
sacral or acromioclavicular regions. The 
patients give no consistent history of 
trauma. They are usually in good health 
otherwise. 

The characteristic roentgenologic find- 
ings are well demarcated oval or round 
calcified masses in the periarticular tissues. 
They appear lobulated and consist of con- 
glomerations of multiple smaller opacities 
separated from each other by thin linear 
radiolucencies; the radiolucencies being due 
to the fibrovascular fronds which divide the 
masses into loculi. The lesions usually 
measure I to 20 cm, in diameter. The only 
previous mention of fluid levels in tumoral 
calcinosis masses was by Baldursson and 
his colleagues.? However, they stated that 
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their own cases did not show fluid levels. 
We believe that small fluid levels are 
probably present in the published roent- 
genogram of their scapular lesion. Also 
Auid levels are probably present in the 
scapular region in one of the roentgeno- 
grams of Palmer's" cases. The lack of 
clarity and definition of the fluid levels in 
these previously reported cases 1s probably 
due to the fact that the confined cystic 
spaces in these lesions are of considerably 
smaller size than ours; thus, the fluid levels 
are much shorter and can easily be over- 





Fic. 2. Erect posteroanterior roentgenogram. Mul- 
tiple fluid levels are present in the bilateral masses. 
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looked if one is not specifically trying to 
identify them. As there is no gas or intro- 
duced contrast material present in the con- 
fined cystic spaces, these fluid levels are 
indicative of calcium in. suspension which 
appears as sedimentation on erect roent- 
genograms; hence, their demonstration 





Fic. 3. Cut specimens of the 2 scapular masses; the 


larger is above. The masses are composed of 
smaller units, some of which are seen to be cystic. 





ib in the scapular lesions on chest 
"edBit&énograms which are usually taken in 
the uprigh t: position. 

. One important factor in determining the 
final diagnosis of tumoral calcinosis is the 
complete absence of any other visceral and 
skeletal abnormality in a healthy patient. 
The differential diagnosis includes a calci- 
fied Bursa, metastatic calcifications as in 
^ hyp&tyitaminosis D, chronic renal disease 
and milk-alkali syndrome (Burnett's syn- 
drome), calcinosis circumscripta, myositis 
ossificans, dystrophic calcification and pri- 
mary hyperparathyroidism. 

Since the sites of predilection are usually 
néar Joints, bursae or the bone promi. 
 nences, Thomson" believes that trauma, in 
the form of pressure during sleep on a hard 
floor or wooden bed, is an important 
etiologic factor. The fact that a similar 
lesion, with identical roentgenologic and 
histologic findings has been described over 
the posterior parts of the lumbar region in 
Kikuyu woren (Kenya) who carry weights 
over this region of their backs lends sup- 
port to this hypothesis.? 

The serum calcium is usually normal or 
elevated and other biochemical tests such 
as serum electrolvtes, phosphorus, uric 
acid, urea and alkaline phosphatase are 
usually normal; Lafferty and his co. 
workers? showed a slightly raised urinary 
excretion of hydroxyproline and hyperphos- 
phatemia in their patients with tumoral 
calcinosis. They demonstrated, with radio- 
active isotopes, a rapid exchange of calcium 
between the serum and the masses. Their 
patients also had an increased intestinal 
absorption of dietary calcium. In view of 
their findings and the occurrence of this 
disease in ‘siblings, they suggested that 
tumoral calcinosis may be an inborn error 
of phosphorus metabolism. The report of 
Baldursson and his co-workers? of tumoral 
calcinosis with hyperphosphatemia in 4 
siblings as well as other published cases with 
hyperphosphatemia tend to support this 
| Our patient showed no 
definite changes in serum calcium, phos- 
phorus or alkaline phosphatase up to 3 
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months after the removal of the scapular 
and elbow masses. Others have reported an 
initial increase in the serum phosphorus 
with a corresponding fall in the serum 
alkaline phosphatase after surgical removal 
of the tumoral masses; the serum calcium 
remained the same. 

The present case with hyperphospha- 
temia and hypercalcemia, without any 
renal impairment, is further evidence sug- 
gesting an underlying metabolic distur- 
bance in the pathogenesis of tumoral calci. 
nosis. It is probable that tumoral calcinosis 
is merely dystrophic calcification in areas 
of minor but chronic mechanical trauma in 
patients who have a congenital or acquired 
metabolic disturbance which makes them 
susceptible to this dystrophic calcification. 


SUMMARY 


A case of tumoral calcinosis in a 7 year 
old Nigerian boy is presented. The clinical 
and roentgenologic features are described. 

The symmetric scapular lesions showed 
fluid levels on the erect posteroanterior 
roentgenogram of the chest; no gas or con- 
trast medium had been introduced. 

This appearance correlates well with the 
macroscopic appearance of the lesion which 
is an encapsulated mass with multiple 
cysts, each cyst containing fluid with 
debris of calcific structures. 

Biochemical alterations were present. 
These are discussed, especially the high 
values of the serum phosphorus which has 
been observed by others. This and other 
evidence suggest that tumoral calcinosis is a 
dystrophic calcification in areas of chronic 
trauma in patients who may have an error 
of metabolism. 


5. P. Bohrer, M.D. 
Department of Radiology 
University College Hospital 

and University of Ibadan 
Ibadan, Nigeria 


We are indebted to the several doctors 
who managed this patient, also to the De. 
partment of Pathology for the histopatho. 
logic reports on the resected specimen. 


Vor. 


120, No. 2 


Finally, we are grateful to the Medical 
Illustration Unit for providing the photo- 
graphs shown. 


6. 


. Incan, A, Leon, 
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A CRADLE FOR PEDIATRIC FLUOROSCOPY* 


By P. L'HEUREUX, M.D., and C. DOPKING, R.T. 


MINNEAPOLIS, MINNESOTA 


7 THE key to a successful fluoroscopic 
examination in the pediatric patient 
is adequate immobilization of the patient! 
We have designed a fluoroscopic cradle 
which provides complete, safe immobiliza- 
tion of small pediatric patients, and per- 
mits wide flexibility of patient positioning 
during the fluoroscopic examination. 


MATERIAL AND METHOD 


The unit is constructed of anodized 
aluminum; and 1i inch Lexan* Plastic; 
these materials provide adequate rigidity 
while maintaining the unit lightweight. 
The cradle itself consists of a rectangular 
box 40 inches long, 121 inches wide and 4 
inches deep (Fig. 14). It is supported 
at each end on vertical supports mounted 
on aluminum bars which extend across 
the fluoroscopic table and which fix to 
the table by means of friction screws. 
These vertical supports hold the cradle $3 
inches above the fluoroscopic table so that 
the cradle can be rotated 360°. An indexed 
wheel is mounted on the end of the shaft 
that rotates the cradle: a spring-guided 
ball with adjustable tension drops into 
the indexed wheel, allowing the operator to 
lock the cradle in any desired position (Fig, 
1, C and D). 

Hook-type Velcrof is bonded to each 
side of the cradle. Pile-type Velcro strap- 
ping in various widths is used to immobilize 
the child; these straps.weave through slits 
cut into the bottom of the cradle, and 
around various parts of the child's body, 
attaching to the Hook.type Velcro on 
the outside of the cradle. The upper ex- 
tremities are strapped alongside the head 
and the head is immobilized with 2 large 


* General Electric Corporation, Chemical Division, Pittsfield, 
Mass. 
t Hartwell Corporation, 9035 Venice Blvd., Los Angeles, Calif. 


sponges which contain the child’s head in a 
neutral position. Further strapping is 
used across the pelvis, thighs, and legs 
(Fig. 15). 

The unit disassembles into 3 parts, the 
cradle itself and the 2 vertical supports, to 
facilitate cleaning and storage. 


DISCUSSION 


We have found the conventional brat. 
board and "mummy" techniques of im. 
mobilizing children unsatisfactory. Im. 
mobilization is often inadequate in very 
small children, the fluoroscopist must rely 
on auxiliary personnel for patient position- 
ing, and some patient positions, such as 
prone Trendelenburg in a search for 
tracheo-esophageal fistulas, are almost im- 
possible to obtain. 

The fluoroscopic cradle described here 
has several advantages. 

The most significant advantage is a 
marked decrease in radiation exposure to 
the patient and to auxiliary personnel. By 
direct measurement, the entrance dose to 
the patient during fluoroscopy is 1.7 times 
less with the cradle than with a conven- 
tional bratboard. For a spot roentgeno- 
gram, assuming the factors of 80 kvp., 200 
ma. and 1/20 second, patient exposure is 
2.0 times less than with the bratboard. 
This decrease in patient exposure is pri- 
marily due to the increased distance of the 
patient from the focal spot. A further fac- 
tor in reducing over-all exposure to the 
patient is that the fluoroscopic exposure 
time is reduced due to the ease of patient 
positioning. Radiation exposure to auxil- 
lary personnel is obviously reduced marked- 
ly if they are not required to manipulate 
the patient under the fluoroscope, 

Complete and safe immobilization is 
uniformly achieved in all children, even 


* From the Department of Radiology, University of Minnesota Hospitals, University of Minnesota, Minneapolis, Minnesota, 
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(A) The cradle is in place on a fluoroscopic table. 
1. Astrip of Hook-type Velcro is bonded to the side of the cradle. 
2. An indexed wheel maintains the cradle in any desired position. 
(B) A child has been immobilized in the cradle. 
3. Pile-type Velcro straps weave through slits in the bottom of the cradle and around 
various parts of the child’s body. They attach to the strip of Hook-type Velcro on 


the outside of the cradle. 


4. Two large sponges maintain the patient’s head in neutral position. 
c. The cross-table bars for the vertical supports are fixed to the table by friction screws. 
(C) The child has been turned into lateral position. 


ous size patients. 


6. A spring-loaded ball drops into the indexed wheel; the tension is adjustable for vari- 


(D) The child is almost completely prone, and the table is tilted to the Trendelenburg 


position. 


7. A handle on the shaft leading to the indexed wheel facilitates turning the cradle. 


small premature infants. There is no possi- 
bility that a struggling child will cause un- 
timely termination of the fluoroscopic 
examination. 

The control of the patient’s position dur- 
ing fluoroscopy is entirely in the fluoros- 
copist’s hands. The cradle can easily be 
rotated into any position and the table 


tilted upwards or downwards, so that any 
patient position can be quickly achieved. 
This ease of patient positioning greatly 
facilitates the fluoroscopic examination 
and significantly reduces the time required 
for each examination. 

Because the cradle is elevated from the 
table, the image intensifier can be moved 


E 


closer . to small infants, thus eliminating 
the magnification factor inherent in stan- 
dard flug abeseapic tables when small patients 





Techie ans quickly adapt to the use of 
the cradle and the time involved in im- 
mobilizing the child is less than with the 
conventional techniques. 

Post.fluoroscopy roentgenograms with 
the. overhead tube are obtained with the 







child “the cradle, again to facilitate posi- 
tioning, he cassette is held firmly against 
the crad: ort the patient by a set of sponges 


1s exposed without grids. In 
infants and: mall children, the diagnostic 
quality of these roentgenograms is excel- 
lent. 


' SUMMARY 


2 cradle derned for the fluoroscopic 
examination of small pediatric patients is 
described. 

Its main advantages are: the complete, 
safe immobilization of these patients; the 
rapidity and ease of patient positioning; 
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and most importantly, the marked reduc- 
tion in radiation exposure to the patient 
during fluoroscopy and spot roentgeno- 
graphy. 


P. L'Heureux, M.D. 
Department of Radiology 
University of Minnesota 

Medical School 
Box 292 Mayo Memorial Building 
Minneapolis, Minnesota $5455 


The authors wish to thank Thomas 
Payne, Ph.D. who measured radiation ex- 
posures; H. O. Peterson, M.D. who re- 
viewed the manuscript and made many 
helpful suggestions; and Miss Linda Gli- 
szinski for her assistance in the preparation 
of the manuscript. The cradle was con- 
structed by the staff of the Division of 
Scientific Apparatus, University of Minne- 
sota Hospitals. 
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PEDIATRIC RADIOLOGY 


p September, 1973, the Society for Pedi- 

atric Radiology held its Sixteenth An- 
nual Meeting, 2 days prior to the meeting 
of the American Roentgen Ray Society. 
When 35 radiologists, with a major interest 
in pediatric radiology, organized this So- 
ciety in 1958, it was to enable them to dis- 
cuss problems peculiar to the practice of 
pediatric radiology and to aid in the educa- 
"tion of members and others interested in 
such problems. Originally, this was done by 
members showing roentgenograms on view 
boxes and then a give-and-take discussion 
occurred for a 1 day session. Soon the roster 
of members became too large to have a 
satisfactory meeting with this format. 
There was also tremendous interest shown 
by radiologists, not devoting full time to 
pediatric radiology, in attending these 
meetings. Therefore, the meeting was 
opened to all interested radiologists and the 
number attending precluded the informal 
atmosphere. Following this, a 2 day ar- 
rangement was begun with 1 day being 
limited to members only and the other open 
to all. A wide range of subjects, previously 
unpublished, dealing with pediatric diag- 
nostic and therapeutic radiology is pre- 
sented and. discussion is encouraged. By 
these arrangements, àn attempt is made to 
aid in the education, not only of pediatric 
radiologists, but all radiologists, concerning 
problems of the pediatric patient which was 
the original intent of the founding fathers. 

With growth and maturity of pediatric 
radiology, problems arise which are associ- 
ated with the responsibilities of these phe- 
nomena. A number of these have been al- 
luded to in previous editorials on pediatric 
radiology published in this Journat. The 
Society for Pediatric Radiology has worked 
diligently in attempting to be responsive to 


4. 


the needs and goals of pediatric radiology 
and to answer these questions. With the 
help of the American Board of Radiology, 
the American College of Radiology, the 
American Roentgen Ray Society, the Radi- 
ological Society of North America and our 
radiologic and pediatric colleagues, in gen- 
eral, much has been accomplished. 

The question has been raised as to what 
constitutes a training program in pediatric 
radiology. To this end, guidelines for ap- 
proved training programs have been pre- 
pared for use when deemed necessary. Now, 
in certain pediatric hospitals, an individual 
may receive 1 year of his radiology resi- 
dency training. It is generally agreed that 
the pediatric radiologist must have training 
in general diagnostic radiology, prior to his 
special training in pediatric radiology, of 
sufficient nature to qualify for Board exam- 
ination. With the help, interest, and con- 
cern of the American Board of Radiology, 
approval has been obtained for the granting 
of a certificate of special competence in 
pediatric radiology. However, after much 
consideration and discussion, this is being 
held in abeyance, at least for the present 
time. 

Interest in and the growth of pediatric 
radiology has been spectacular over the 
past several years. This has created another 
problem. It seems the availability of posi- 
tions for full time pediatric radiologists has 
plateaued, and, coupled with the declining 
birth rate, may remain so for some time. 
This does not negate the need for indi- 
viduals with special interest, training and 
understanding of the radiologic problems 
of children. There are still full time posi- 
tions, particularly as staffs grow in size, to 
encompass certain special areas in pediatric 
radiology. Furthermore, there is a need, at 
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present, to provide pediatric radiologic 
care, both professionally and technically, in 
many of the larger general hospitals and 
groups. It is still often appalling to the 
pediatric radiologist to see the quality and 
numbers of radiologic examinations ac- 
companying the patient referred to a pedi- 
atric center. Certainly a pediatric radiolo- 
gist, along with a pediatric radiologic 
technologist, would provide a great service 
in this area, as well as to deliver the same 
high standard of radiologic care to the 
pediatric patient as is offered to the adult. 
It may not take all of his available time, 
but neither may the neurologic or vascular 
radiologist, in such a setting, be occupied 
full time in his special field. 

By building upon the dedication and 
progress made by pediatric radiologists in 
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the past and with the number of extremely 
competent, energetic and enthusiastic 
young radiologists in this field, further ad- _ 
vancement of benefits to the pediatric pa- 
tient can be anticipated. The future of 
pediatric radiology is bright. 

It has been my privilege to serve the So- 
ciety for Pediatric Radiology as Secretary- 
Treasurer for over 10 years. For. this I am 
grateful. Also, I would be remiss if I did not 
acknowledge and thank the American 
Roentgen Ray Society for their continued 
support and cooperation during this period. 


Joux L. Gwinn, M.D. 
President-Elect... 
Soctety for Pediatric Radiology , 


4650 Sunset Boulevard EM 
Los Angeles, California 90027 
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KARL WILHELM STENSTROM, Pu.D. 
| 1591-1973 


R. KARL WILHELM STENSTROM, 

former Professor of Biophysics and 
Director, Division of Radiation Therapy at 
the University of Minnesota Hospitals died 
at his home in Holmes Beach, Florida, on 
November 7, 1973 after a brief illness. He 
was born in Góteborg, Sweden on January 
28, 1891. He was in his formative years in 
Sweden when x rays were discovered by 


Róntgen in 1895 and radium by the Curies 
in 1898. These discoveries gave birth to the 
new science of radiation medicine, to which 
Stenstrom devoted his professional life. 
After earning a Doctorate in Physics at 
Lund University, Dr. Stenstrom received a 
Swedish-American Foundation Fellowship 
for 1 year of study at Harvard University 
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where he worked under Professor William 
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Duane to develop techniques for isolation 
and calibration of radon capsules. He spent 
the following year with Nobel laureate 
Robert Millikan at the University of Chi- 
cago. Dr. Stenstrom then moved to the 
State Institute for the Study of Malignant 
Disease in Buffalo, New York (now Ros- 
well Park Memorial Hospital) where, in 
1921, he standardized the first 200 kv. 
x-ray machine built by the General Elec- 
tric Company for use in radiation therapy. 
He continued his work in Buffalo with Dr. 
H. Holfelder, a German physician, who had 
practiced Radiation Therapy at the Uni- 
versity of Frankfurt, in the treatment of 
patients with this new machine. It was at 
this time that he met and married Annette 
Treble, a young physician in training at the 
State Institute for Malignant Diseases. 

A Cancer Institute was established at the 
University of Minnesota in 1926 and Dr. 
Stenstrom was invited to supervise the 
standardization of x-ray equipment and 
radium to be used for the treatment of pa- 
tients. A short time later he was made 
Director of Radiation Therapy, a position 
he held until retirement in 1956. 

From the beginning Karl Stenstrom had 
a deep respect for the mysterious and 
powerful rays. He established protection 
standards and carried out systematic re- 
search and investigation into the physics of 
radiation and its use in the treatment of 
malignant diseases. 

He and his colleagues developed dosi- 
metric methods (bone cavity dose), investi- 
gated the effect of radiation on the tumor 
bed in transplantable animal tumors, de- 
vised the concept of dose fractionation and 
devised techniques for treatment of carci- 
noma of the cervix. His early interest and 
outstanding therapeutic results with Hodg- 
kin's disease anticipated the current en- 
thusiasm for radiation therapy of this 
malignancy. 

Radiation therapy developed rapidly at 
the University of Minnesota under Dr. 
Stenstrom's leadership and during his 
tenure more than 30,000 cancer patients 
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were treated. He used 200 kv. radiation for 
therapy until a 400 kv. unit was installed 
in the early 1940s. In 1953 a cobalt 60 
teletherapy unit was installed (the second . 
unit of its type to be installed in the 
United States) for cancer therapy. 

During his early years in Minnesota, he 
was also involved in the evaluation and ap- 
plication of equipment, such as diathermy, 
in medical practice, thus laying the founda- 
tions for the medical specialty of Physical 
Therapy. He also fostered the birth of Nu- 
clear Medicine. A 4 mev. Van de Graaf 
generator installed in the Physics Depart- 
ment in 1940 provided radioactive sodium 
and chlorine to be used as tracers for bio- 
medical investigations. Following ` World: 
War II when reactor-produced radioiso- 
topes were made available, the ground- 
work had been laid for clinical application 
of radioisotopes of iodine for evaluation of 
thyroid gland activity and treatment of 
hyperthyroidism, and radioactive phos- 
phorus for treatment of patients with 
polycythemia vera. 

Despite heavy: clinical responsibilities, 
Dr. Stenstrom made significant contribu- 
tions to the scientific literature. He pub- 
lished more than 100 scientific articles, 
many of which represent significant “firsts.” 
These articles relate to radiation physics, 
radiation biology, radiation therapy, physi- 
cal therapy and nuclear medicine. In addi- 
tion, he authored Roentgen Spectra in 1919 
and a Manual of Radiation Therapy in 1956. 

In 1933 Dr. Stenstrom was elected 
Honorary Member of the American Roent- 
gen Ray Society. In 1948 the Order of the ` 
North Star was conferred upon him by the 
Swedish Crown for his scientific and cul- 
tural contributions. In 1958 he received the 
American Cancer Society Award for dis- 
tinguished service in the control of cancer. 
In 1968 he was included in the World’s 
Who's Who in Science for his research in 
x-ray spectroscopy, refraction of x rays, as 
well as his contributions to the field of 
medical physics and radiation therapy. 

Thus a true pioneer in Radiology has 
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passed from ‘the scene. He left a rich heri- 
tage to all who are involved in clinical 


a daughter (Mrs. A. M. Richards) and 3 
grandchildren. n 

A memorial fund has been set up in the 
Minnesotá Medical Foundation at the 
University of. Minnesota. The fund will be 
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used to establish the Stenstrom Lecture- 
ship. It 1s hoped that this lecture can be 
presented annually on some aspect of Radi- 
ation Medicine. 

MerLe K. Loken, M.D., Px.D. 


Professor of Radiology 

Director, Division of Nuclear Medicine 
University of Minnesota Hospitals 
Minneapolis, Minnesota 55455 
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NATIONAL COUNCIL ON RADIATION PROT. 
AND MEASUREMENTS (NCRP) |. 


SPECIFICATION OF UNITS FOR NATURAL URANIUM - 


Us 
`, 4" 
wu 4 


AND NATURAL THORIUM 


LTHOUGH maximum permissible body 
burdens (MPBB) and maximum per- 
missible concentrations (MPC) in air and 
water for natural uranium were originally 
expressed in units of mass for the maximum 
permissible body burden and of mass per 
unit volume for the maximum permissible 
concentration, later usage by the Na- 
tional Committee on Radiation Protection 
(NCRP) recognized a "special" curie that 
was applied specifically to natural uranium 
and to natural thorium. For natural 
uranium this "special" curie was defined 
“to correspond to the sum of 3.7 X10" 
dis/sec from U28, 3.7 X 10'* dis/sec from 
U?*, and 1.7X10? dis/sec from [55 "2,35 
the ratio of activities being determined by 
the usual activity ratio of these uranium 
isotopes as they occur in nature. 

Because, in practice, the "special" curie 
for natural uranium has led to confusion 
and because its use may be regarded as 
compromising the integrity of the curle as a 
unit, the NCRP recommends that use of 
the “special” curie be discontinued and 
that mass units be used to define quantities 
of natural uranium as they appear in the 
specification of MPC and MPBB values. 
In order to conform with this recommenda- 
tion, the MPBB and MPC values for 
natural uranium listed in NCRP Report 
No. 22 may be multiplied by the conversion 
factor 3X10? micrograms per "special" 
microcurie. Thus, the MPC value for air 
for 40 hour per week exposure to soluble 
compounds of natural uranium with the 
kidney as the organ of reference, is given 
in NCRP Report No. 22 as 7X107" 
“special” microcuries per cubic centimeter. 
Applying the conversion factor this be- 
comes 210 micrograms per cubic meter of 


* The value for U% was given as 9X 10? dis/sec in reference 2 
but changed in reference 3 to 1.7X 108 dis/sec. 


ECTION — 





future NCRP report. QE D 

In 1959 the NCRP also defined a "spe- 
cial” curie for natural thorium, “... a 
curie of recently extracted thorium is con- 
sidered to correspond to the sum of 3.7 
X10! dis/sec from Th? and 3.7 X10" 
dis/sec from Ths.’ For reasons similar to 
those pertaining to the case of natural 
uranium, the NCRP also recommends that 
the "special" curie definition for natural 
thorium be discontinued. Inasmuch as the 
isotopic composition of natural thorium 1S 
not constant, the NCRP | further recom- 
mends that the use of a limiting concentra- 
tion for natural thorium, as an entity, be 
discontinued, and that. the established 
MPBB and MPC values for each of the in- 
dividual thorium isotopes be utilized in- 
stead. | 
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Measurements. Addendum 1 to National Bu- 
reau of Standards Handbook 69. Maximum 
Permissible Body Burdens and Maximum Per- 
missible Concentrations of Radionuclides in Air 
and in Water for Occupational Exposure. Na- 
tional Bureau of Standards, Washington, D.C., 
1963. 
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NEW OFFICERS OF THE RADIOLOGICAL 
SOCIETY OF NORTH AMERICA 

At the Fifty-ninth Annual Meeting of 
the Radiological Society of North America 
held November 25-30, 1973 at the Palmer 
House in Chicago, Illinois, the following 
officers were elected: President, Robert E. 
Wise, M.D., Boston, Massachusetts; Prest- 
dent-Elect, John W. Beeler, M.D., India- 
napolis, Indiana; First Vice-President, 
Theodore A. Tristan, M.D., Harrisburg, 
Pennsylvania; Second Vice-President, John 
L. Gwinn, M.D., Los Angeles, California; 
Third Vice-President, Thomas F. Meaney, 
M.D., Cleveland Heights, Ohio; Secretary, 
Hillier L. Baker, Jr., M.D., Rochester, 
Minnesota; Treasurer, Harold O. Wyckoff, 
Ph.D., Rockville, Maryland; and Historian, 
William R. Eyler, M.D., Detroit, Michi- 
gan. 

The Chairman of the Board of Dtrectors 
is R. Brian Holmes, M.D., Toronto, On- 
tario, Canada. 

The Gold Medal of the Society was 
awarded to Reynold F. Brown, M.D., San 
Francisco, California; and Robert D. 
Moreton, M.D., Houston, Texas. 

The Sixtieth Annual Meeting of the So- 
ciety will be held at the Palmer House in 
Chicago, Illinois, December 1-6, 1974. 


AMERICAN SOCIETY OF THERAPEUTIC 
RADIOLOGISTS 

The following are the new officers of the 
American Society of Therapeutic Radiolo- 
gists: President, William T. Moss, M.D., 
Chicago, Illinois; President-Elect, Juan A. 
del Regato, M.D., Colorado Springs, Colo- 
rado; Secretary, Robert W. Edland, M.D., 
La Crosse, Wisconsin §4601; Treasurer, 
Robert G. Parker, M.D., Seattle, Wash- 
ington 98105; and Chairman, Board of Di- 
rectors, Malcolm A. Bagshaw, M.D., Stan- 
ford, California. 

The Annual Meeting in 1974 will be held 
at the Sonesta Beach Hotel, Key Biscayne, 
Florida, October 30 to November 4, 1974. 












NES 
Xv Se 


Neurology held in New York in^18óg | 
Sabine Pelc (Free University of. Brussels) 
proposed the formation of an International 
Association of Child Neurologists. — 

After a 4 year extensive investigation in 
38 countries, the International Child Neu- 
rology Association was officially founded in 
Barcelona, during the X International 
Congress of Neurology. 

The Founding Committee was composed 
of child neurologists from 19 countries, 
among them the U.S.A. and Canada. 

The registered office of the International 
Child Neurology Association is in Brussels, 
Belgium. The address is: 29 rue de Wy- 
nants, 1000 Brussels, Belgium. 


REFRESHER COURSE IN CARDIAC 
RADIOLOGY 

This course is presented ‘by the North 
American Society for Cardiac Radiology 
and is to be held in the Royal Orleans 
Hotel, New Orleans, Louisiana, March 6-9, 
1974. 

'There will be morning lectures and after- 
noon seminars on March 7, 8 and 9. 

For further information please contact: 
Erik Carlsson, M.D., Secretary-Treasurer, 
North American Society for Cardiac Radi- 
ology, University of California, San Fran- 
cisco, California 94143. 


POST-GRADUATE COURSE IN 
CLINICAL RADIOLOGY 

The International Skeletal Society is 
presenting the First Annual Refresher 
Course at the Washington Hilton Hotel, 
Washington, D. C., March 25-27, 1974. 

'The outstanding faculty includes: Dr. 
John Caffey, Dr. R. Cavanagh, Dr. M. K. 
Dalinka, Dr. J. K. Davidson, Dr. Michell 
Bush, Dr. Jack Edeiken, Dr. Matthew 
Freedman, Dr. Frieda Feldman, Dr. R. H. 
Freiberger, Dr. Barnett Finkelstein, Dr. 
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G. B. Gréenfield, Dr. John Holt, Dr. 


-à Philip Jacobs, Dr. H. G. Jacobson, Dr. 


Everette James, Dr. Herbert Kaufmann, 
Dr. John .Kirkpatrick, Dr. Gwilym Lod- 
wick, Dr. RO. Murray, Dr. Reginald Nas- 
sim, Dr. Sidney Nelson, Dr. E. B. D. 
Neuhauser, Dr. Alex Norman, Dr. Maurice 
Reeder, Dr. F. N. Silverman, Dr. Hubert 
A. Sisson, Dr. Howard Steinbach, Dr. 
Dennis J: Stoker, Dr. Elias Theros, Pro- 


fessor E. A. Uehler, Professor von Ronnen, 


Dr. John Weston, Dr. Robert Wilkinson, 
Dr. Philip Yeoman, and Dr. Joseph 
Whalen. 


For further information please write to: 


Fhe International Skeletal Society, 428 
“East Preston Street, Baltimore, Maryland 


21202, 


. POSTGRADUATE COURSE IN DIAGNOSTIC 


RADIOLOGY 


The 17th Annual Postgraduate Course 
in Diagnostic Radiology will be presented 
by the Department of Radiology and Con- 
tinuing Education in Health Sciences, Uni- 
versity of California, San Francisco, Cali- 
fornia, March 25-29, 1974. 
© It has been designed primarily for the 


. radiologist in clinical practice and provides 


a survey of selected subdivisions of diag- 
nostic radiology. | 

This program is acceptable for 33 hours 
of Category 1 credit towards the certificate 
in Continuing Education for the California 


- Medical Association and the American 


Medical Association. | 
The course will be held in the Grand 


‘Ballroom Foyer, Fairmont Hotel, Cali- 


fornia and Powell Streets, San Francisco, 
California. oe | 
. The Program Chairman is Alexander R. 


B 


. Margulis, M.D., -Professor and Chairman, 


Department of Radiology, University of 


| California School of Medicine, San Fran- 


cisco, California, and the Program Director 
is Charles A.- Gooding, M.D., Associate 
Professor of. Radiology and Pediatrics, 
University of California School of Medi- 
cine, San Francisco, California. 

The Guest Faculty includes: Herbert L. 
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Abrams, M.D., Boston, Massachusetts; 
Atis K. Freimanis, M.D., Toledo, Ohio; 
Ronald G. Grainger, M.D., Sheffield, 
England; Richard H. Greenspan, M.D., 
New Haven, Connecticut; N. Thorne 
Griscom, M.D., Boston, Massachusetts; 
Derek C. Harwood-Nash, M.D., Toronto, 
Canada; William H. McAlister, M.D., St. 


Louis, Missouri; Ronald O. Murray, M.D., 


London, England; Olle Olsson, M.D., 
Lund, Sweden; Philip E. Palmer, M.D., 
Davis, California; William B. Seaman, 
M.D., New York, New York; Elias G. 
Theros, M.D., Washington, D. C., in addi- 
tion to the local faculty. 

For further information write to: Con- 
tinuing Education in Health Sciences, 
570-U, University of California, San Fran- 
cisco, California 94143. 


SECOND ANNUAL DIAGNOSTIC RADIOL- 
OGY SEMINARS IN MAUI, HAWAII 


These seminars will be held March 29- 
April 7, 1974, immediately following the 
Annual Postgraduate Radiology Course of 
the University of California, San Francisco. 

Daily seminars will consist of small group 
discussions (10-15 registrants per instruc- 
tor) concerning problems in Diagnostic 
Radiology encountered by the clinical radi- 
ologist. Registrants will rotate through the 
various subspecialties and will receive 
tutorial instruction based upon illustrative 
roentgenograms. 

A Western Air Lines flight has been 
chartered and will fly nonstop from San 
Francisco to Maui and return (depart San 
Francisco, Friday, March 29, 1974; return 
to San Francisco, Sunday, April 7, 1974). 

The seminars will be at the recently 
opened Maui Surf Hotel, which is located 
on the famous Kaanapali Beach near the 
old whaling port of Lahaina. Ample time 
will be provided to enjoy the resort sports 
and activities of Maui. Tennis and golf 
tournaments are planned. Sailing, swim- 
ming, hiking, and resting are other options. 

This Continuing Medical Education pro- 
gram is acceptable for 16 credit hours in 
Category 1 for the 1974 Physician's Recog- 
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nition Award of the American Medical 
Association. 

The faculty includes: Herbert L. Abrams, 
M.D., Angiography; Erik Carlsson, M.D., 
Cardiac Radiology; Charles A. Gooding, 
M.D., Pediatric Radiology; Melvyn T. 
Korobkin, M.D., Uroradiology; Thomas H. 
Newton, M.D., Neuroradiology; and Elias 
G. Theros, M.D., Skeletal Radiology. - 


Advance registration is necessary. All correlative study. of o ee prob- 


correspondence should be directed to: Safe- 
way Travel Service (retained to manage 
the arrangements), 750 Kearny Street, San 
Francisco, California 94108. 


GASTROINTESTINAL RADIOLOGY— 
CURRENT CONCEPTS 

This postgraduate course is presented by 
the Indiana University School of Medicine, 
Indianapolis, Indiana, in the Meyers Audi- 
torium of Marion County General Hospital, 
April 24-26, 1974. 

The Guest Faculty includes: H. Joachim 
Burhenne, M.D., San Francisco, California; 
Harley Carlson; M.D., Rochester, Minne- 
sota; Arthur Clemett, M.D., New York, 
New York; Vijay Gohel, M.D., Phila- 
delphia, Pennsylvania; Heizaburo Ichi- 
kawa, M.D., Tokyo, Japan; Morton 
Meyers, M.D., New York, New York; 
Stewart Reuter, M.D., Eloise, Michigan; 
and Bernard Wolf, M.D., New York, New 
York. 

The Local Faculty consists of Drs. 
Roscoe E. Miller, Eugene C. Klatte, 
Robert Burt, Philip Christiansen, Edward 
Cockerill, Edmund A. Franken, Jr., John 
Jesseph, James Meadows, Mitchell Russ, 
John A. Smith, and Russell Wigh. 

The Banquet Speaker is Thomas Hanna, 
M.D., Director of Safety, Indianapolis 
Motor Speedway. 

For further information please contact: 
Division of Postgraduate Medical Educa- 
tion, Indiana University School of Medi- 
cine, 1100 West Michigan Street, Indianap- 
olis, Indiana 46202. 


SYMPOSIUM ON DIAGNOSTIC RADIOLOGY 
IN OTOLARYNGOLOGY 


This symposium is organized by the De- 
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partments of ja desse aid. Otolaryngol: 


ogy of the University of Iowa, and will be 4 ar 


held May 16-18, 1974: 0 n A 

The course will cover. topics P 
the mastoid, middle ear, petrous boné, be- 
nign and malignant lesions of the paranasal 
sinuses: and nasopharynx, ‘sialography and 
laryngography. It is designed to give the 
participant insight into clinical-radiologic 


lems. 

The program committee consists of 
Kenneth D. Dolan, M.D., Program Direc- 
tor, James H. Christie, M. D., Professor 
and Chairman, Department of Radiology, 
and Brian F. McCabe, M.D., Professor arid. 
Chairman, Department of Otolaryngology," 
University of Iowa College of Medicine. 


The distinguished visiting faculty in- - 


cludes: Drs. William N. Hanafee, Guy D 
Potter, Galdino E. Valvassori, Wesley E. 
Compere, Jr, C.-M. Kos, Harold F. 
Schuknecht and J. William Wright, Jr. 


Local faculty members will also participate. | 


For further information regarding regis- 
tration please write to: Kenneth D. Dolan, 
M.D., Department of Radiology, Univers 
sity of Iowa Hospitals and. Clinics, Iowa 
City, Iowa 52242. | 


POSTGRADUATE SEMINAR IN THE DIAG- 
NOSIS OF NEOPLASIA OF THE URINARY 
TRACT AND THE GASTRO- 
INTESTINAL TRACT 


This course will be presented at the New ^ 


York Hilton Hotel, May 28-31, 1974. . 

The faculty will consist of Drs. Joshua 
Becker, Anthony Benventano, 
Bosniak, Arthur Clemett,; David Faegen- 
burg, Jack Farman, Hétman Grossman, 
David Levin, Richard Marshak, Morton 
Meyers, Olle Olsson, Robert Paul, Richard - 
Pfister, Morton Robinson, David Witten, 
and Bernard Wolf. 

The teaching format will be in Seminar 
groups of 12 and registration is limited 
to 60. 

For further information plese contact: 
Department of Radiology, State University 
of New York, Downstate Medical Center, 
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450 Clarkson Avenue, Brooklyn, New 
York 11203... 


SECOND POSTGRADUATE COURSE IN 
^ ANGIOGRAPHY: ABDOMINAL 
AND THORACIC 


This course will be held, under the Direc- 
FsPlinio Rossi, M.D., in Rome, 
27-31, 1974. 

Wstinguished Faculty includes: 
Ralph Alfidi, . M.D. (U.S.A); Stanley 
Baum, M.D:(U.S.A.); Erik Boijsen, M.D. 
(Sweden); "Claude Hernandez, M.D. 
(France); Josef Rösch, M.D. (U.S.A.); 
Manuel Viamonte, Jr., M.D. (U.S.A.); and 
Werner Wenz, M.D. (West Germany), in 
addition to the home Faculty. 

The topics are: The angiographic suite; 
percutaneous angiography; angiography of 
the endocrine glands; renal angiography; 
visceral angiography; emergency abdomi- 
nal angiography; interventional angiogra- 
phy; coronary angiography; and pulmo- 
nary angiography. 

The language is a simultaneous transla- 
tion in English and Italian. 

For further information please write to: 
Plinio Rossi, M.D., Istituto di Radiologia 
dell'Università, Policlinico “Umberto L 
Rome, Italy co161. 







SYMPOSIUM ON THE APPLICATION OF 
COMPUTERS IN DIAGNOSTIC 
RADIOLOGY 


This sympostum. will be held in the 
English language, under the auspices of 
the Association Européenne de Radiologie 
(AER), at The-Hague, Holland, June 19— 
21, 1974. | 

The topics include: I. Interpretation of 
radiological data: A. The perception process 
(Tuddenham, Philadelphia). B. The de- 
cision process (Lusted, Chicago). PANEL: 
E. Llewellyn Thomas. II. Individual pa- 
tient care: A. Reporting (Schafer, Berlin). 
B. Documentation (Andersen, Odense). 
PaNEL: Schmidt, Hamburg; Hugh; Lehr, 
Columbia, Mo.; Collard, Belgium. III. 
Management of department: A. Examination 
statistics (Lehr, Columbia). B. Simulation 
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models (Jeans, Bristol). C. Booking sys- 
tems (Chiesa, Verona). PANEL: M. La- 
payowker, Philadelphia; (Shea, Revez); 
Lodwick, Columbia. IV. Radiological re- 
search: A, Diagnostic statistics (Koivisto, 
Oulu). B. Reporting systems (Brolin, 
Góteborg; Lodwick). C. Computer aided 
diagnosis (du Boulay, London). D. Com- 
puter and diagnosis (Novak, Hamburg). 
E. Free text reporting systems (Barnard, 
Little Rock). F. Pattern recognition and 
automatic film reading (Lodwick, Co- 
lumbia). V. Not fully computerized reporting 
systems (Manie, Laser, Philips). VI. Round 
table conferences. 

The President of the symposium and of 
the Organizing Committee on behalf of the 
Netherlands Radiological Society is Prof. 
Dr. Wm. Penn, member of the I.C.R.C. on 
Computers. 

Further information and registration 
forms may be obtained from: The Secre- 
tary General, Prof. K. Hoornstra, P.O. 
Box 25018, Rotterdam, Holland. 


U. S. DEPARTMENT OF COMMERCE 
Domestic and International Business Administration 


A major U. S. Department of Commerce 
sponsored Biomedical Equipment Exhibi- 
tion will be held at the U. S. Trade Center, 
Milan, Italy, on June 8-12, 1974. 

The Italian market for biomedical equip- 
ment is estimated at $60 million and grow- 
ing rapidly, plus 14 per cent a year. The 
U. S. share of this market is 11 per cent and 
Is increasing. Technological advances by 
the American biomedical equipment indus- 
try combined with the effects of currency 
realignments have put the United States in 
a very favorable competitive position. 
Prospects are especially good for U. S. 
medical computers, analyzers, and instru- 
mentation. Italy imports two-thirds of the 
biomedical equipment sold in this market. 

For further information please contact: 
Mr. Samuel S. Spaulding, Project Officer, 
Southern Europe Division, Office of Inter- 
national! Marketing, Washington, D. C. 
20230. 
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Pepratric X-Ray DiacNosis. Sixth edition. In 
two volumes. By John Caffey, A.B., M.D. 
(M.D., Hon., University of Torino, Italy), 
Visiting Professor of Radiology and Pediat- 
rics, School of Medicine, University of Pitts- 
burgh; Roentgenologist, Children's Hospital 
of Pittsburgh; Professor Emeritus of Radi- 
ology, College of Physicians and Surgeons, 
Columbia University; Consultant Radiolo- 
gist, Columbia-Presbyterian Medical Center, 
New York, N. Y. Contributing authors: 
Frederic N. Silverman, M.D., David H. 
Baker, M.D., Walter E. Berdon, M.D., 
John Dorst, M.D., Bertram R. Girdany, 
M.D., Fred A. Lee, M.D., and Charles E. 
Shopfner, M.D. Cloth. Pp. 1,599, with many 
illustrations. Price, about $50.00. Year Book 
Medical Publishers, 35 East Wacker Drive, 
Chicago, lll. 60601, 1972. 


The appearance of a new edition of a famous 
and successful textbook is an event eagerly 
awaited by the constituency to which the book 
is addressed, and is approached with a mixture 
of caution and enthusiasm by the reviewer. The 
sth Edition of Doctor Caffey's great work was 
reviewed in these columns in 1968. lt was 
praised for its lucid and scholarly presentation 
of many subjects, most particularly normal 
variants and abnormalities of bones. Points sub- 
ject to adverse comment were the bibliography, 
which was rather ill-organized and had not been 
kept up to date, a number of inadequate illus- 
trations, and an incomplete index. 

The 6th Edition is in some respects very 
similar to the earlier ones, but in one notable 
respect is substantially different: whereas Dr. 
F. N. Silverman had collaborated in the prepa- 
ration of the «th Edition, 6 new authors have 
contributed individual sections or chapters to 
the new edition. 

While Doctor Caffey has retained the author- 
ship of the 2 largest sections (respiratory tract 
and skeleton), the book has now definitively 
become a multi-authored work. This was an in- 
evitable development in a field which has be- 
come too large for any one author to encompass. 
[n every case, the contributions by the addi- 
tional authors are valuable. I would single out 


1 AMERICAN Journat or RoENTGENOLOGY, Rapium THERAPY 
AND Nuciear MEDICINE, 1968, 702, 230. 
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in particular the section on “The Genital Tract" 
as being an extraordinarily lucid, useful and - 
practical contribution to a subject which until 
now has been inadequately treated or not. 
treated at all in textbooks of Ratliólg 
scribes a simple and direct appro 

problems of intersex in newborn 








gives a classification and suggestions” 
ment which illuminate and simp ity a previ- 
ously confusing subject. It should be mentioned, 


however, that a pediatric endocrinologist whom 
| have consulted, and whose opinion I respect, 
points out that the terminology used and the 
concepts presented are not thoroughly accurate | 
and up to date, and that there Is a tendency | 
throughout this valuable section to over- 
simplification. 

Dr. Fred Lee's section on “The Brain and 
Spinal Cord” uses many of the best illustrations 
and discussions from the older editions, but 
adds valuable information about newer meth- 
ods of investigation, including arteriography, 
ultrasound and isotope studies, and a few of the 
more important recently described abnormali- 
ties of the central nervous system. Dr. John 
Dorst has provided a-valuable section at the 
end of the book on “Artifacts and Natural Mis- 
leading Images" which is sure to be useful to 
general radiologists and others whose daily 
practice is not devoted to pediatric radiology. 

It must not be assumed that in all cases have 
new authors radically changed old chapters, or 
brought them up to date. For example, under 
"Megacolon," a subject of continuing interest 
and importance to pediatric radiologists and 
their colleagues in pediatric medicine and sur- 
gery, there are but 2 references later than 1966, 
and only a few new illustrations supplement 
those in the older editions. 

There is a completely new section on “The 
Neonate and Young Infant" by Drs. W. E. 
Berdon and D. H. Baker, beginning with a 
chapter on “Special Procedures in Diagnosis." 
'This was much needed, and in itself makes the 
new edition worth having. Radiologic diagnosis 
in the newborn is where the action is in Pediatric 
Radiology, and this new section—the largest 
single addition to the text—does much to help 
the general radiologist and the postgraduate stu- 
dent in Radiology in a difficult, challenging and 
rapidly changing area of diagnosis. It contains 
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many imperfections, even after due allowance 
is made for points of disagreement among those 
interested in the field,* but it adds immensely 
to the value of the book. 

In summary, the book is still very much Doc- 
tor Caffey's, but now under the multiple au- 
thorship of a distinguished group of Pediatric 
. Radiologists. It retains, in its new 2 volume 
format, many of its old faults, but, more im- 
portantly, retains the qualities of luciditv and 
scholarship whith have distinguished the previ- 
ous editions. 

|]. Scorr Duxsan, M.D. 


.. ‘BOOKS RECEIVED 

INTERNATIONAL Symposium on Hopckin’s DISEASE, 
Conference held by the Stanford University School 
“of Medicine, Stanford, California, March 20-24, 
1972., National Cancer Institute Monograph 36, 
May, 1973. Cloth. Pp. 587, with some illustrations. 
Price, $10.40. U. S. Department of Heal th, Educa- 
tion, and Welfare, Public Health Service, Nationa] 
Institutes of Health, National Cancer Institute, 
Bethesda, Md. For sale by the Superintendent of 
Documents, U. S. Government Printing Office, 
Washington, D. C. 20402, i973. 

Roentcen DiacNosis or Diseases or Bone. Sec- 
ond edition. In Two Volumes. By Jack Edeiken, 
M.D., Professor and Chairman, Department of 
Radiology, Jefferson Medical College, Thomas 
Jefferson University, Philadelphia, Pa.; and 
Philip J. Hodes, M.D., Professor Emeritus, Jeffer- 
son Medical College, Thomas Jefferson University, 
Philadelphia, Pa.; Professor of Radiology, Schoo! 
of Medicine, University of Miami, Miami, Fla. 
Section 6: Golden’s Diagnostic Radiology. Lau- 
rence L. Robbins, M.D., Editor. Cloth. Pp. 1,156, 
with many illustrations. Williams & Wilkins Com. 
pany, 428 E. Preston Street, Baltimore, Md. 
21202, 1973. 

Nontoxic GOITER: CONCEPT AND CONTROVERSY. 
By Joel I. Hamburger, M.D., F.A.C.P., Director, 
Northland Thyroid La boratory, Southfield, Mich.; 
Consultant in Thyroid Diseases, Highland Park 
General Hospital, North Detroit Genera] Hospital, 
Crittenton General Hospital and Park Community 
Hospital. Cloth. Pp. 222, with some illustrations. 
Price $9.75. Charles C Thomas, Publisher, 301- 
327 East Lawrence Avenue, Springfield, Ill. 62717, 
1973. | 

ULCERATIVE AND GRANULOMATOUS Couitis. By 
Z. T. Bercovitz, M.D., Ph.D., F.A.C.P., Medicine; 
Joseph B. Kirsner, M.D., Ph.D., F.A.C.P., Fore- 
word; Arthur E. Lindner, M.D., F.A.C.P., Radi- 
ology; Richard H. Marshak, M.D., F.A.C.R., 
Radiology; Rene B. Menguy, M.D., Ph.D., 


* One illustration which we believe tobe an error is Figure 10- 
116A, Page 1472, captioned “Double Aortic Arch," 
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F.A.C.S., Surgery; and Sheldon C. Sommers, 
M.D., F.C.A.P., Pathology. Cloth. Pp. 390, with 
many illustrations. Price, $35.50. Charles C 
Thomas, Publisher, 301-327 East Lawrence Ave. 
nue, Springfield, Ill. 62717, 1973. 

COMPUTERS IN RADIOTHERAPY—CLINICAL ASPECTS. 
By Thomas J. Deeley, M.B., Ch.B., F.F.R., 
D.M.R.T., Director, South Wales and Monmouth. 
shire Radiotherapy Service, Velindre Hospital, 
University of Wales (Cardiff) Hospital Manage- 
ment Committee; Lecturer in Radiotherapy, 
Welsh National School of Medicine, Cardiff. Com- 
puters in Medicine Series. D. W. Hill, General 
Editor. Paper. Pp. 113, with some figures. Price, 
$9.25. Butterworths, 14 Curity Avenue, Toronto 
16, Ontario, 1972. 

RADIOLOGY or THE PANCREAS AND DUODENUM. By 
S. Boyd Eaton, Jr., M.D., Clinical Assistant Pro- 
fessor of Radiology, Emory University School of 
Medicine; Radiologist, West Paces Ferry Hospital 
and St. Joseph’s Infirmary, Atlanta, Ga.; and 
Joseph T. Ferrucci, Jr., M.D., Associate Radiolo. 
gist, Massachusetts General Hospital; Assistant 
Professor of Radiology, Harvard Medical School, 
Boston, Mass. Volume 3 in the Series, Saunders 
Monographs in Clinical Radiology. Cloth. Pp. 399 
with 378 illustrations. Price, $21.00. W. B. Saun. 
ders Company, West Washington Square, Phila- 
delphia, Pa. 19102, 1973. 

BoNE—CERTAIN Aspects or NEOPLASIA. Proceed. 
ings of the Twenty-fourth Symposium of the Col- 
ston Research Society held at the University of 
Bristol, April 5-8, 1972. Edited by C. H. G. Price 
and F. G. M. Ross, with the assistance of A. L. 
Eyre-Brook, B. T. Hale, and ]. H. Middlemiss. 
Cloth. Pp. 475, with many figures. Price, $30.00. 
Butterworths, London. The Shoe String Press, 
Inc., 995 Sherman Avenue, Hamden, Conn. 06514, 
1973. 

TexTBook or RADIOTHERAPY. Second edition. By 
Gilbert H. Fletcher, M.D., Radiotherapist, Profes- 
sor of Radiotherapy; Head of Department of 
Radiotherapy, The University of Texas M. D. 
Anderson Hospital and Tumor Institute, Houston, 
Texas. With 45 contributors and collaborators. 
Cloth. Pp. 816, with 427 illustrations. Price, 
$39.50. Lea & Febiger, Washington Square, Phila- 
delphia, Pa. 19106, 1973. 

Primer or Ciinicat RaprioLocv. By Thomas T. 
Thompson, M.D., Chief, Radiology Service, Vet- 
erans Administration Hospital; Assistant Professor 
of Radiology and Assistant Professor of Commu- 
nity Health Scienes, . Duke University Medical 
Center, Durham, N. C. Paper. Pp. 373, with many 
illustrations. Price, $12.so. Little, Brown and 
Company, 34 Beacon Street, Boston, Mass. 02106, 
1973. 

ALIMENTARY Tract RoENTGENOLOGY. Second edi- 
tion. In Two Volumes. Edited by Alexander R. 
Margulis, M.D., Professor and Chairman, Depart- 
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ment of Radiology, University of California School 
of Medicine, San Francisco, Calif.; and H. Joachim 
Burhenne, M.D., Clinical Professor of Radiology, 
University of California School of Medicine, 5an 
Francisco; Chairman, Department of Radiology, 
Children's Hospital and Adult Medical Center, 
San Francisco, Calif. Cloth. Pp. 1,689, with 2,949 
illustrations. Price, $100.00. C. V. Mosby Com- 
pany, Publishers, 11830 Westline Industrial 
Drive, St. Louis, Mo. 63141, 1973. 

Antoine BéciErE, 1866-1939. By Antoinette 
Béclére. Cloth. Pp. 475, with some illustrations. 
J. B. Bailliére, 19, rue Hautefeuille, 75279 Paris, 
France, 1973. 

RADIOLOGY OF THE NEWBORN AND YOUNG INFANT. 
By Leonard E. Swischuk, M.D., Professor of 
Radiology and Pediatrics, The University of 
Texas Medical Branch, Galveston, Texas. Cloth. 
Pp. 602, with many illustrations. Price, $36.50. 
Williams & Wilkins Company, 428 E. Preston 
Street, Baltimore, Md. 21202, 1973. 

CHALONES: CONCEPTS AND CURRENT RESEARCHES. 
Proceedings of the First Symposium of the Inter- 
national Chalone Conference held at Brook Lodge, 
Augusta, Mich., June 5~7, 1972. National Cancer 
Institute Monograph 38, July, 1973. DHEW Pub- 
lication No. (NIH) 73-425. Cloth. Pp. 233, with 
some illustrations. Price, $5.10. U. S. Department 
of Health, Education, and Welfare, Public Health 
Service, National Institutes of Health, National 
Cancer Institute, Bethesda, Md. For sale by the 
Superintendent of Documents, U. S. Government 
Printing Office, Washington, D. C. 20402, 1973. 

Tur Raprotocic CuLrxics or NORTH AMERICA. 
December, 1973, Vol. XI, No. 3. Symposium on 
Trauma. Soloman S. Schwartz, M.D., Guest Edi- 
tor. Cloth. Pp. 263, with some illustrations. W. B. 
Saunders Company, West Washington Square, 
Philadelphia, Pa. 19105, 1973. 

SMALL VESSEL ANGIOGRAPHY: IMAGING, MORPHOL- 
ocv, PHYSIOLOGY, AND CLINICAL APPLICATIONS. 
Edited by Sadek K. Hilal, M.D., Ph.D. Co-editors, 
Stanley Baum, M.D., Joseph J. Bookstein, M.D., 
Richard H. Greenspan, M.D., Melvin P. Judkins, 
M.D., F.A.C.C., E. James Potchen, M.D., Kurt 
Rossmann, Ph.D., and Michel M. Ter-Pogossian, 
Ph.D. Cloth. Pp. 529, with 846 illustrations. Price, 
$45.00. C. V. Mosby Company, 11830 Westline 
Industrial Drive, St. Louis, Mo. 63141, 1973. 

THe NATIONAL ÍusrirUTES oF HEALTH RADIATION 
Sarety Guipe. DHEW Publication No. (NIH) 

3-18. U. S. Department of Health, Education, 
and Welfare, Public Health Service. Paper. Pp. 96. 
Price, $2.00. Superintendent of Documents, U. 5. 
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Government Printing Office, Washington, D. C. 
20402, 1973. ' 

SCIENTISTS AND ENGINEERS FOR THE NUCLEAR AGE. 
Final report on the Atomic Energy Commission E 
Fellowship Programs, 1948-1973. Prepared by 
Oak Ridge Associated Universities operating under 
contract with the United States Atomic Energy 
Commission. Paper. Pp. 60. Oak Ridge Associated 
Universities, Oak Ridge, Tenn., 1973. | 

ANNUAL Report OF ENVIRONMENTAL RADIATION IN 
New York STATE, 1972. Paper. Pp. 51. New York 
State Department of Environmental Conserva- 
tion, Albany, N. Y. 12201,1973: 9? © 

ANNUAL Report, 1972: THE Ontario Cancer Íx- 
STITUTE ÍINconPORATING THE Princess MAR- 
caret Hosprtat. Paper. Pp. 50.‘’Fhe Ontario 
Cancer Institute, The Princess Margaret Hospital, 
soo Sherbourne Street, Toronto, Canada M4X 

ANNUAL Report, 1972: RApiation Onco 
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Locv*R- 
SEARCH TREATMENT CENTER. Paper. Pp. 150. 
Secretary, Section of Cancer Biology, Division of 
Radiation Oncology, The Edward Mallinckrodt 
Institute of Radiology, Washington University 
School of Medicine, 510 South Kingshighway, St. 
Louis, Mo. 63110, 1973. 

SELF-ÁSSESSMENT OF CURRENT KNOWLEDGE IN 
DiacNosric Raprotocy. By Theodore E. Keats, 
M.D., Professor and Chairman, Department of 
Radiology, University of Virginia School of Medi- 
cine, Charlottesville, Va. Paper. Pp. 308. Price, 
$10.00. Medical Examination Publishing Co., Inc., 
65-36 Fresh Meadow Lane, Flushing, N. Y. 11565, 
1973. 

CONGENITAL DEFECTS or THE Corpus CALLOSUM: 
MORPHOLOGY AND ÉNCEPHALOGRAPHIC APPEAR-~ 
ances. By Franz Paul Probst, Department of 
Diagnostic Radiology, Umea: University, Umea, 
Sweden. Paper.-Pp. 152, with some illustrations. 
Price, Sw.Kr. 50:-. Acta Radiologica Supplemen- 
tum 331. Acta. Radiologica, Box 2052, 103 12 
Stockholm 2, Sweden, 1973. 

Dosimetry at INTERFACES. Theoretical analysis and 
measurements by means of thermoluminescent 
LiF at plane interfaces between a low Z-material 
and Al, Cu, Sn or Pb irradiated with 100 to 200 
kV roentgen radiation. By Gudrun Alm Carlsson, 
Radiation Physics Department, Regionsjukhuset, 
University of Linkóping, and the Radiation Phys- 
ics Department, University of Lund, Sweden. Pa- 
per. Pp. 64, with some figures. Price, Sw.Kr.40:-. 
Acta Radiologica Supplementum 332. Acta Radio- 
logica, Box 2052, 103 12 Stockholm 2, Sweden, 
1973. X 
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SOCIETY PROCEEDINGS 


z MEETINGS OF RADIOLOGICAL SOCIETIES* 


UNITED STATES OF AMERICA 


AMERICAN Roenrcen Ray Socrery l 
Secretary, Dr. Ted F. Leigh, Emory University Clinic, 
Atlanta, Ga. 30322. Annual Meeting: Hilton Hotel, San 
Francisco, Calif., September 24-27, 1974. 

AMERICAN RADIUM SOCIETY 
Secretary, Dr. Felix N. Rutledge, M. D. Anderson Hos. 
pital and Tumor Institute, Houston, Texas 77025. An- 
nual Meeting: Surfer Hotel, Maui, Hawaii, April 21-25, 

RADIOLOGICAL SOCIETY or NORTH AMERICA 
Secretary, Dr. Hillier L. Baker, Jr., Mayo Clinic, Roches- 
ter, Minn. sgor. Annual Meeting: Palmer House. Chi. 
cagó, JH; December 1-6, 1974. 

AMERICAN Cot.LÉGE or RapioLoov 

Executive Director, William C. Stronach, 20 N, Wacker 

Drive, Chicago, lll. 60606. Annual meeting: Roosevelt 

Hotel, New Orleans, La., April 1-5, 1974. 

SECTION on RADIOLOGY, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. Antolin Raventos, Davis, Calif. Aanual 
Meeting: Chicago, IH, June rz-19, 1974. 

AMERICAN Boarn or RADIOLOGY 
Secretary, Dr. C. Allen Good. Correspondence should be 
directed to Kahler East, Rochester, Minn. CROON: 

Oral examinations will be held in the following cities 
during the next year. New York, N. Y., June 17-2 2, 1974, 
New York Hilton Hotel; and Los Angeles, Calif., Dec. 
9-13, 1974, International Hotel. 

Wrtten examinations are scheduled in 13 large cen- 
ters June 22, 1974. 

Applications must be received in the Board Office 
before Sept. 30 of the year preceding the one in which the 
candidate wishes to be examined. 

Deadline for filing applications for any examination in 
1974 was September 30, 1973. 

AMERICAN Boarp or NUCLEAR MEpiciNE, Inc. A Conjoint 
Board of the American. Boards of Internal Medicine, 
Pathology and Radiology and sponsored by the Society 
of Nuclear Medicine. 

The third examination is scheduled for Saturdav, 
Sept. 21, 1974. Application forms and further informa. 
tion are available from the American Board of Nuclear 
Medicine, 305 E. 4cth St, New York, N. Y. 10017. The 
deadline for receipt of completed applications is June 1, 
1974. 

AMERICAN AssoctATION or Puvsicisrs iN MEDICINE 
Secretary, Kenneth D. Williams, MLS., Dept. Radiol., 
Washington Hospital Center, 110 Irving St, N.W., 
Washington, D. C. 20010. Annual Meeting. 

AMERICAN Society or TugRAPEUTIC RADIOLOGISTS 
Secretary, Robert W. Edland, 1836 South Ave.. La 
Crosse, Wisc. «4601. Annual Meeting: Sonesta Beach 
Hotel, Key Biscayne, Fla., Oct. 30-Nov. 4, 1974. 

AMERICAN INSTITUTE OF ULTRASOUND IN MEDICINE 
Secretary, John M, Reid, Ph.D., ¢<6 18th Ave., Seattle, 
Wash. 98122. Annual Meeting. 

AMERICAN SOCIETY or NEURORADIOLOGY 





10-16, 1974. For further information contact Nestor 


Azambuja, M.D., Hospital de Clinicas—Piso 2, Monte. 
video, Uruguay. 

FOURTEENTH INTERNATIONAL Concress or RADIOLOGY 
Rio de Janeiro, Brazil in 1977. 

INTERNATIONAL SocigrY or RADIOLOGY 
Hon. Secretary- Treasurer, Prof. Eric Samuel, Radiologist- 
in-Charge, The Royal Infirmary, Edenburgh EH3 9Y-W, 
Scotland. 

ELEVENTH INrER-AMERICAN Concress or RapioLoGv 
Counselor for the United States, Dr. Juan A. del Regato, 
Penrose Cancer Hospital, 2215 North Cascade Ave., 
Colorado Springs, Colo. 80907, 

Secretary of Congress, Dr. Alberto Mejia, Apartado Aereo 
53737, Bogotá 2, Colombia. Meeting: Feb. 16-21, 1976. 

INTER-AMERICAN COLLEGE or RapioLocy 
President, Dr. Miguel Dao y Dao, Apartado Postal 
14213, Candelaria, Caracas, Venezuela, S.A, 

Secretary of Congress: Dr. Alberto Mejia, Apartado 
Aereo $3737, Bogotá 2, Colombia, S.A. Meeting: Bogota, 
Colombia, Feb. 16-21, 1975. 

Tuirp CONGRESS or THE EUROPEAN ASSOCIATION OF 
RapioLocy 
Meeting in June, 1975 in Edinburgh, Scotland. 

SECOND ASIAN AND OcEANIAN Conoress or RADIOLOGY 
Honorary Secretary, Dr. J. J. Martin, Box 805 F., G.P.O., 
Melbourne, 3001, Australia. 

Meeting in 1975. 

ALABAMA CHAPTER or ACR 
Secretary-Treasurer, Dr. Lowry R. Young, Jr., gos 
Madison St, Huntsville, Ala. 3:801. Meets time and 
place of Alabama State Medical Association. 

ALASKA RapioLoGtcAL Sociery, CHAPTER ACR 
Secretary- Treasurer, Dr. Maurice J. Coyle, 3200 Provi- 
dence Ave., Anchorage, Alaska 99:04. 

AMERICAN THERMOGRAPHIC SOCIETY 
Secretary- Treasurer, Dr. Marc. S. Lapayowker, Depart. 
ment of Radiology, Temple Univ. Hosp., 3401 N. St., 
Philadelphia, Pa. 19140. Annual Meeting: Chicago, lll 
June 22-23, 1974. 

Arizona RapioLoGicaL Society, CuAPTER or ACR 
Secretary, Dr. Robert J. Johnson, 1603 N. Tucson Blvd., 
Tucson 85716. Two regular meetings a year. Annual 
meeting at time and place of State Medical Association 
and interim meeting six months later, 

AnK-La-rEx RapioLoGicaL Socigry 
Secretary, Dr. Erich K. Lang, Confederate Memorial 
Medical Center, LSU School of Medicine, Shreveport, 
La. 71101. 

ARKANSAS CuaPrER or ACR 
Secretary- Treasurer, Dr. David H. Newbern, 4301 W. 
Markham, Little Rock, Ark. 72205. Meets twice annu- 
ally, the Spring Meeting being in coniunction with and 
at the place of the State Medical Association. 

Association or University RaDiOLOGISTS 
Secretary- Treasurer, Dr. Richard H. Greenspan, Dept. of 
Radiol., Yale University School of Medicine, 333 Cedar 
St, New Haven, Conn. o6s10. Twenty-second Annual 
Meeting, New York, N. Y., May 8-10, 1974. Dr. Norman 
E. Chase is in charge of arrangements, New York Medi- 
cal Center, New York, N. Y. 10016. 

ATLANTA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Marshall Cantanzaro, Dept. of 


*5 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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Radiol., Northside Hosp., Atlanta, Ga. 30342. Meets on 
four Thursday evenings during the academic year at a 
time announced in early September of each year, at the 
Academy of Medicine, Atlanta, Ga., at 8:00 P.M, 

BavARIAN-AMERICAN RADIOLOGIC SOCIETY 
Secretary, Charles J. Masters, Maj. MC, Department of 
the Air Force, United States Air Force Hospital, Wies- 
baden (USAFE) APO New YORK 09220. 

BLockLey RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Joseph H. Rosen, West Park 
Hospital, 3905 Ford Rd., Philadelphia, Pa. 19131. 

Bivecrass RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Eugene Slusher, Lexington 
Clinic, 1221 S. Broadway, Lexington, Ky. 40504. The 
Society meets once each month during the school year. 

Bronx Raprotocicat Socigrv, New York Srare, CHAP- 
TER ACR 
Secretary-Treasurer, Dr. Leon J. Corbin, 1 369 Rosendale 
Ave., Bronx, N. Y. 10472. Meets 4 times a year. 

Brookiyn RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. Giacomo Pantaleo, 96-13 Forest 
Ave., Brooklyn, N. Y. 11227. Meets first Thursday of 
each month, October through June. 

BurraLo RADIOLOGICAL SOCIETY 
Secretary, Dr. Albert A. Franco, 45 Alexander St., Lock- 
port, N. Y. 14094. Meets second Monday evening each 
month, October to May inclusive, at University Club. 

CALIFORNIA RADIATION THERAPY ASSOCIATION 
Secretary-Treasurer, Dr. James R. Eltringham, Stanford 
Medical Center, Stanford, Calif. 94304. Meets semian- 
naually in San Francisco and Los Angeles. 

CALIFORNIA RADIOLOGICAL SOCIETY, CALIFORNIA CHAPTER 
or ACR 
Secretary-Treasurer, Dr. John L., Gwinn, 4650 Sunset 
Blvd., Los Angeles, Calif. 90027. 

CaTAWBA VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Walter Joe Jacumin, P.O. Box 265, 
Rutherford College, N. C. 28671. Meets the last Thurs- 
day of every month, Holiday Inn, Morganton, N. C. at 
7:30 P.M. 

CENTRAL New York RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. John Sanborn, Radiology De- 
partment, Crouse-Irving Memorial Hosp., Irving Ave., 
Syracuse, N. Y. 13210. Meets first Monday each month 
October through May. 

CENTRAL Ou1o RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Tearle L. Meyer, 309 E. State 
St., Columbus, Ohio 43215. Meets second Thursday in 
October, November, January, and March 15, and May 19 
at Fort Hayes Hotel, Columbus, Ohio. 

CENTRAL Texas RADIOLOGY SOCIETY 
Secretary-Treasurer, Dr. William H. Roush, Radiology 
Service, Veterans Administration Hosp., Temple, Tex. 
“6sor. Meets the fourth Monday of each month at 
Ponderosa Hotel, Temple, Tex. at 7:00 P.M. 

Cuicaco Raprotocicat Soctery, Division OF THE 
Inuinors RapioLoGicAL Society, Cuaprer or ACR 
Secretary-Treasurer, Dr. Raymond. L. Del Fava, 355 
Ridge Ave., Evanston, lll. 60202. Meets third Thursday 
of each month, October to April, except December, at the 
Bismark Hotel, Chicago, lll. 

CLeve.anp RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. Alvin Segel, 3395 Scranton Rd., 
Cleveland, Ohio 44109. Meetings at 7:00 P.M. on fourth 
Monday of October, November, January, February, 
March and fifth Monday of April. 

Cotonabo RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary, Dr. Jerome D. Sutherland, 370: E. Colfax 
Ave., Denver, Colo. 80206. Meets third Friday of each 
month at Denver Athletic Club from September through 
May. 

Conneericur VALLEY RADIOLOGIC SOCIETY 
Secretary, Dr. Gerald N. LaPierre, 759 Chestnut St., 
Springfield, Mass. or 107. Meets in April and October. 


DaLLas-Forr Worta RADIOLOGICAL SOCIETY ` E 
Secretary- Treasurer, Dr. Lee Radford, 6011 Harry Hines, 


5 "n 


Suite goo, Dallas, Tex. 75235. Meets the 3rd Monday of 


every month at 6:30 P.M., at the Cibola Inn, Arlington, 
Tex. aa ie. MEL eae 
De_aware CuarrER or ACR ~ | 


Secretary, Dr. Seymour R. Kaplan, Kent Gen. Hosp., ` 


Dover, Del. 19901. | 
East Bay RADIOLOGICAL SOCIETY | 
Secretary Treasurer, Dr. Peter F. Kane, Children's Hosp. 


Med. Ctr., Oakland, Calif. 94609. Meets first Thursday . 


each month, Oct. through May, at University Club, 
Oakland, Calif. NEL - i 

East TENNESSEE RADIOLOGICAL SOCIETY 4 
Secretary- Treasurer, Dr. George H. Wood, 20; Medical 
Arts Bldg., Knoxville, Tenn. 37992. Meets in January 
and September. LINE M | 

FioniDA RapioLocicaL Sociery; CHAPTER or ACR © 
Secretary, Dr. Paul A. Mori, 806 Miami Rd.; Jacksonville, 
Fla. 32207. Meets twice annually, in the spring with the 
annual State Society Meeting and in the fall. — 

Froripa West Coast RADIOLOGICAL Society .— 
Secretary-Treasurer, Dr. J. C. Hewitt, XY Davis Blvd., 
Tampa, Fla. 33606. Meets in January, ' March, May, 
July, September and November. >; ge eta E M 

Georaia RADIOLOGICAL SOCIETY, CHAPTEROR/ CR. 





Secretary, Dr. E. P. Rasmussen, Piedmont Prof. Bl. la. 36€ E 


Collier Rd., N.W., Atlanta, Ga. 30309. 

GREATER CINCINNATI RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Owen L. Brown, 2421 Auburn 
Ave., Cincinnati, Ohio 45219. 

Greater Kansas Crry RADIOLOGICAL SOCIETY 
President-Secretary, Dr. Menzie H. Brown, 155 S. 18th 
St., Kansas City, Kans. 66102. 

GREATER LOUISVILLE RADIOLOGICAL SOCIETY ^ 
Secretary- Treasurer, Dr. L. D. LeNeave, 315 E. Broad- 
way, Louisville, Ky. 40202. Meets monthly. 

Greater Miami Rapro.ocicat Society * 
Secretary-Treasurer, Dr. Richard E. Litt, 6125 S.W. 31st 
St., Miami, Fla. 33155. Meets monthly, third Wednesday 
at 8100 P.M. at various member hospitals, Miami, Fla. 

Greater Sr. Louis Society or RADIOLOGISTS 
Secretary-Treasurer, John J. Lang, 507 Fairways Circle, 
St. Louis, Mo. 63141. PD. 

Hawai RaproLocicaL Society, CHAPTER or ACR 
Secretary- Treasurer, Dr. Robert L. May, Straub Clinic 
and Hosp., Honolulu, Hawaii 96813. Meets third Mon- 
day of each month at 7:30 P.M. d 

Hearty Puysics Society 
Secretary, Russell F. Cowing, P.O. Box 156, E. Wey- 
mouth, Mass. 02189. Annual Meeting: Houston, Texas, 
July 7-11, 1974. 

Houston RADIOLOGICAL SOCIETY 
Secretary, Dr. Neill B. Longley, 6436 Fannin, Suite 601, 
Houston, Tex. 77025. Meets fourth Monday. of éach 
month, except June, July, August and December, at 6:00 
P.M, at 103 Jesse H. Jones Library Building, Texas 
Medical Center, Houston, Tex. 77025. — .-—— 

Ipauo Srarg RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary Treasurer, Dr. John H. Truksa, 1605 Park Ave., 
Nampa, Id. 83651. Meets in the spring and fall. 

ILLINOIS RADIOLOGICAL SOCIETY, ÎNC., CHAPTER OF ACR 
Secretary, Dr. B. Jay Hill, Mercy Hospital, Stevenson 
at King Drive, Chicago, lll. 60616. Meets in the spring 
and fall. | 

Inptana RoENTGEN SOCIETY, ÎNC., CHAPTER OF ACR 
Secretary, Dr. John R. Dehner, Reid Memorial Hosp., 
Richmond, Ind. 47374. 

Iowa RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary-Treasurer, Dr. John Huston, Jr., 1948 First 
Ave., N.E., Cedar Rapids, lowa 52402. Lunchéon and 
business meeting during annual session of lowa State 
Medical Society. The scientific section is held in the 
autumn. 
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Kansas RapioLocicar Soctery, CHAPTER or ACR 
Secretary-Treasurer, Dr. Ralph H. Baehr, 310 Medical 
Arts Bldg., Topeka, Kan. 66604. Meets in spring with 

: State Medical Society and in winter on call. 

KENTUCKY Cuaprer or ACR 

_ Secretary-Treasuter, Dr. Bernard Sams, St. Joseph In- 

"  firmary, "433 Eastern Parkway, Louisvlle, Ky. 40217. 

Meets in April and September. 

Kincs Country RaApi0LoGICAL SoctETY ; 
Secretary, Dr. Sidney. Hendler, 1880 Ocean Ave., Brook. 
lyn 3o, N.. Y, Meets Kings County Med. Soc. Bldg. 
monthly on fourth Thursday, October to May, 8:45 P.M. 

KNoxvyiLLE RanprotocicAL Society 
Secretary, Dr, Clifford’ L. Walton, Blount Professional 
. Bldg., Knoxville oo, Tenn. Meetings are held the third 
Monday of .every other month at the University of 
Tennessee Memorial Research Center and Hospital. 

Lone IstaNp RapioLocicAL Society 
Secretary, Dr: Jerome Zwanger, 1200 Stewart Ave., 
Garden City, N. Y. 11:35. Meets monthly. 

Los ANcELEs RapioLoGicaL Society 
Secretary, Dr... Calvin. Williams, Valley Presbyterian 
Hosp. 1:107 Vanowen St, Van Nuys, Calif. 91405. 
Meets segond Wednesday of month in September, No. 

, Yember, January, April and June at Los Angeles County 
^Medical ‘Association Building, Los Angeles, Calif. Mid. 
winter Radiological Conference, Century Plaza Hotel, 
Los Angeles, Calif." Feb. 1-3, 1974. 

LouisiaNA RabioLocicar Socigrv, CHAPTER or ACR 
Secretary-Treasurer, Dr. Roger H, Tutton, 1514 Jeffer- 
son Hwy., New Orleans, La. yorar. 

LovuisiaNA-TExas Gurr Coast RapiotoGicAL Society 
Secretary-Treasurer, Dr. Edward A. Sheldon, 109 Dectors 
Bldg., Beaumont, Tex. 77701. 

Maine Rapi0LocicAL Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Richard W. Taylor, Radiology 
Department, St. Mary’s General Hospital, Lewiston, 
Maine 04240. Meets in June, September, December and 
“April. 

ManvLAND Raprotocicar Sociery, Cuaprer or ACR 
Secretary, Dr. David S. O'Brien, Anne Arundel Hosp., 
Annapolis, Md. 21401. | 

MASSACHUSETTS RADIOLOGICAL Society, CHAPTER or ACR 
Secretary, Dr. Eli A. Etscovitz, 10 Stonewood Dr., 
Newton Centre, Mass. 021 49. 

Memeuis RogNTGEN Soctery 
Secretary-Treasurer, Dr. Jerry C. Phillips, The Uni- 
versity of Tennessee College of Medicine, Department of 
Radiology, Walter C. Chandler Bldg., 86: Jefferson Ave., 
Memphis, Tenn. 38103. Meets first Monday Oct. through 
May at the University Club. 

Miami Vatiey Raprotoaicat Society 
Secretary, Dr. Bert Must, 1.B.M. Bldg., Dayton, Ohio. 
Meets third Thursday of fall, winter and spring months 
at 7:30 PM, at Miami Valley Hospital, Dayton, Ohio. 

Micuican Raprotocicat Sociery, CHAPTER or ACR 
Secretary-Treasurer, Dr. George A. Kling, Harper Hos. 
pital, 3825 Brush St., Detroit, Mich. 48201. Meets 
monthly, first Thursday, October through May, at 

.. David Whitney House, 1010 Antietam, at 6:30 P.M. 

Micuican Society or TugRAPEUTIC RApIOLOGISTS 
Secretary-Treasurer, Dr. A, G. Fleurquin, Pontiac Gen- 
eral Hosp., Pontiac, Mich. 48053. Meets bi-monthly dur- 
ing the academic year. 

Miv-Hupson RapioLoaicAL Socigry 
Secretary-Treasurer, Dr. Herbert S. Berlin, Hopewell 
Junction, N. Y. Meets 7:00 P.M., first Wednesday of each 
month, September to May. 

MILWAUKEE RoENTGEN Ray Society 
Secretary-Treasurer, Dr. Thomas C. Lipscomb, 1004 
North Tenth St., Milwaukee, Wis. < 3233. Meets monthly 
2n oe Monday, October through May, at University 

ub. 
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Minnesota RapioLocicaL Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Harlan W. Hawkinson, 6 Buf. 
falo Rd., St. Paul, Minn. sstio. Meets twice annuallv, 
fall and winter. 

Mississippi Stare RADIOLOGICAL SOCIETY, CHAPTER OF 
ACR 
Secretary- Treasurer, Dr. Edward L. Gieger, 969 Lake. 
land Dr., Jackson, Miss. 39216. Meets third Thursday, 
excluding summer months, at the Primos Northgate 
Rest., Jackson at 6:30 P.M. 

Missourt Raptotocicat Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Ronald G. Evens, Mallinckrodt 
Institute of Radiology, sto S. Kingshighway, St. Louis, 
Mo. 63110. 

Montana RapiorocicAL Sociery, CHAPTER or ACR 
Secretary, Dr. Dexter W. Johnson, Columbus Hosp., 
Great Falls, Mont. «9401. 

NEBRASKA CHAPTER or ACR 
Secretary-Treasurer, Dr. Howard L. Copas, 827 South 
131st St., Omaha, Neb. 68154. Meets third Wednesday 
of each month at 6 p.m. in Omaha or Lincoln. 

Nevapa Raptoroctcar Sociery, CHAPTER or ACR 
Secretary, Dr. Charles F. Veverka, Carson Tahoe Hosp., 
Carson City, Nev. 89701. 

New EucLAND Roentcen Ray Sociery 
Secretary, Dr. N. Thorne Griscom, Children’s Hosp, 
300 Longwood Ave., Boston, Mass. o2119. Meets the 
third, Friday of each month, October through April, 
excluding December, at The Longwood T owers, 20 
Chapel Street, Brookline, Mass., at 3:00 P.M. Annual 
Meeting: May 10, 1974. 

New ENcLAND Sociery rog RADIATION ÜNcOLOGY 
Secretary, Dr. C. C. Wang, Mass. Gen. Hosp., Boston, 
Mass. 02114. 

New Hampsuire Roentgen Ray Society, CHAPTER OF 
ACR 
Secretary-Treasurer, Dr. Edward P. Kane, Claremont 
Gen. Hosp., Claremont, N. H. 03743. Meets four to six 
times yearly, 

New Mexico Society or RapioLocisTs, CHAPTER or ACR 
Secretary, Dr. Carole R Simmons, Dept. of Radiol., Pres. 
byterian Hospital Center, Albuquerque, N. M. 87106, 
Four meetings annually, three held in Albuquerque, 
N. M., and one held at time and place of New Mexico 
State Medical Society annual meeting. 

New OnLEANs RADIOLOGICAL Society, Ine. 

Secretary- Treasurer, Dr. Jimmy L. Mains, P.O. Box 446, 
Gretna, La. 70053. Meets bimonthly at local restaurants 
selected by the President. Spring Conference, New Or. 
leans, La., Apr. 25-27, 1974. 

New York Roentcen Society 
Secretary-Treasurer, Dr. Howard R. Gould, 153 West 
11th Street, New York, N. Y. roorr. Meets monthly on 
the 3rd Monday at the New York Academy of Medicine 
at 4:30 P.M. Annual Spring Conference, Waldorf-Astoria 
Hotel, New York, N. Y., Apr. 25-27, 1974. Further in. 
formation may be obtained from Dr. Albert A. Dunn, 
Roosevelt Hosp., New York, N, Y. 10019. 

New York Srare CuaPrER or ACR 
Secretary-Treasurer, Dr. John J. M agovern, 74 N. Village 
Ave., Rockville Centre, N. Y. 11570. 

NoxTH CanoLINA CHAPTER or ACR 
Secretary- Treasurer, Dr. Ernest B, Spangler, Wesley Long 
Hosp., Greensboro, N. C. 27402. Meets twice a year. The 
Spring Meeting is held at the time of the meeting of the 
North Carolina Medical Society. The Fall Meeting is held 
in November at the Mid Pines Club, Southern Pines, N.C. 

NonrTH DakorA RADIOLOGICAL Society, CHAPTER or ACR 
Secretary, Dr. Marshall Landa, 1702 S. University Dr., 
Fargo, N. D. 58102. Meets at time of State Medical As. 
sociation meeting. Other meetings arranged on call of 
the President. 

NonTH FLonipA RaproLocicaL Society 
Secretary, Dr. David F. Bew, University Hospital of 
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Jacksonville, 6:« W. Eighth Street, P.O. Box 27:1, 
Jacksonville, Fla. 32203. Meets quarterly in March, 
June, September and December. 

NORTHEASTERN OKLAHOMA RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. Theodore J. Brickner, Jr., 5919 
S. Gary Place, Tulsa, Okla. 74110. 

NORTHEASTERN NEw York RADIOLOGICAL SOCIETY 
Secretary, Dr. Robert C. Friedman, 325 Presidential Way, 
Guilderland, N. Y. 1208«. Meets in Albany area on third 
M UNE of October, November, March, April, and 
May. 

NORTHERN CALIFORNIA RADIATION THERAPY ASSOCIATION 
Secretary- Treasurer, Dr. James R. Eltringham, Stanford 
Medical Center, Stanford, Calif. 94304. Meets quarterly. 

NORTHERN CALIFORNIA RADIOLOGICAL SOCIETY 
Secretary, Dr. Mark D. Reiss, 2100 Rockwood Dr., 
Sacramento, Calif. 9<825. Meets on the fourth Monday 
of Sept., Nov., Jan., March and May at the Mansion 
Inn, Sacramento, Calif. 

NORTHWESTERN New York RADIOLOGICAL Society 
Secretary, Dr. Barbara E. Chick, Glens Falls Hospital, 
Glens Falls, N. Y. 12801. 

NORTHWESTERN Onto RADIOLOGICAL SOCIETY 
Secretary, Dr. Vito J. Zupa, Mercy Hospital, Depart- 
ment of Radiology, Toledo, Ohio. 

Onto Strate RapiorocicaL Socigrv, CHAPTER or ACR 
Secretary, Dr. Tearle L. Meyer, 309 E. State St., Colum- 
bus, Ohio 432156. 

OKLAHOMA STATE 
ACR 
Secretary, Dr. George H. Ladd, 4616 Denison, Muskogee, 
Okla. 74401. Meets in January, May and October. 

Orange County RADIOLOGICAL SOCIETY 
Secretary, Dr. Marvin A. Rawitch, 600 E. Washington, 
Santa Ana, Calif. 92701. Meets on fourth Tuesday of the 
month, excluding June, July, August, and December, at 
Orange County Medical Association Bldg., Orange, Calif. 

OnzcoN Strate Raprotoaicat Society, Cuaprer or ACR 
Secretary- Treasurer, Dr. Robert E. Craven, P.O. Box 
12542, Portland, Ore. 97212. Meets on second Wednesday 
of month, October through April, at the University Club, 
Portland, Ore. 

ORLEANS PARISH RADIOLOGICAL SOCIETY 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans, La. 70113. Meets second Tuesday of each 
month. 

Paciric NorrHwest RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Betty J. Wood, Dept. of Radiol., 
Vancouver General Hosp., Vancouver 9, B. C., Canada. 
Annual Meeting: Washington Plaza Hotel, Seattle, 
Wash., May 10712, 1974. 

PENNSYLVANIA RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary, Dr. Robert B. Funch, Germantown Hosp., 
Philadelphia, Pa. 19144. 

PHILADELPHIA RokNTGEN Ray SocieTY 
Secretary, Dr. Howard M. Pollack, Department of Radi- 
ology, Episcopal Hospital, Philadelphia, Pa. 19125. 
Meets first Thursday of each month at 5 P.M., from Octo- 
ber to May in Thompson Hall, College of Physicians. 

PrrrsBURGH RoEgNTGEN SOCIETY 
Secretary, Dr. Stephen C. Bruno, Shadyside Hospital, 
5230 Centre Ave., Pittsburgh, Pa. 1:232. Meets second 
Wednesday of month, September through May, at the 
Pittsburgh Athletic Association. 

RADIATION RESEARCH SOCIETY 
Executive Secretary, Richard J. Burk, Jr., 4211 39th St., 
N.W., Washington, D. C. 20016. International Congress 
of Radiation Research, Seattle, Wash., July 14-20, 1974. 

RADIOLOGICAL SOCIETY or CONNECTICUT, Inc., CHAPTER 
or ACR 
Secretary- Treasurer, Dr. Mehdi S. Eslami, 1389 W. Main 
St., Waterbury, Conn. 06708. 

RADIOLOGICAL SOCIETY or GREATER CINCINNATI 
Secretary-Treasurer, Dr. Alvin Nathan, c/o Academy of 
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Medicine, 320 Broadway, Cincinnati, Ohio 45292. Meets 
first Monday of each month at Cincinnati Academy of 
Medicine. a Y 
RaproLocicaL Sociery or New Jersey, CuaprEg.or ACR | 
Secretary, Dr. Sidney Ketyer, St. Elizabeth Hosp., 225 
Williamson St., Elizabeth, N. J. 07267; Meets.in Atlantic | 


City at time of State Medical Society meeting and ico 


October or November in Newark, N. J. T 

RaDIoLOGICAL Society or Ruope [staND, CHAPTER OF ACR 
Secretary- Treasurer, Dr. Daniel J. Alves, Rhode Island 
Hosp., Providence, R. 029027. 5 55.5.5 

RADIOLOGICAL Society or SOUTHERN CALIFORNIA | | 
Secretary- Treasurer, Dr. Marshall Roweri, Dept. Radiol., - 
St. Joseph Hosp., 1100 Stewart Dr., Orange, Calif: 
92668. Meets three times a year, usually October, Febru- 
ary and May. KC VN | 

RADIOLOGICAL SOCIETY OF THE SrATE or New York 
Secretary-Treasurer, Dr. John W. Colgan; 273 Holly wood 
Ave., Rochester, N. Y. 14618. a mi 

Repwoop Empire RADIOLOGICAL. SOCIETY ` | 
Secretary, Dr. Charles E. Carter, 121 Sotoyome . St., 
Santa Resa, Calif. 9s405. Meets second Monday every 
other month. QAM T E 

RicuMoNpD County RADIOLOGICAL Society: | 
Secretary, Dr. Donald P. King, 218 Gun Club Rd., Rich- 
mond, Va. 23221. Meets first Thursday of each month’ at 
various hospitals. 

Rocuester RoeNTGEN Ray Society, RocugsrEn, N. Y. 
Secretary-Treasurer, Dr. Kenneth E. Robinson, 1441 East 
Ave., Rochester, N. Y. 14610. Quarterly meetings on the 
call of the President, at the Rochester Academy of 
Medicine. 

Rockv Mounrain RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Lorenz R. Wurtzebach, 4200 E. 
Ninth Ave., Denver, Colo. 80220. Annual meeting: 
Brown Palace Hotel, Denver, Colo., Aug. 22-24, 1974. 

San Antonio-Civitian MiLrrary RADIOLOGICAL SOCIETY 
Secretary, Dr. James R. Stewart, Oak Hills Medical Ctra, 


San Antonio, Tex. 78209. Meets third Wednesday. of - 


each month at Fort Sam Houston Officers Club at 
6:30 P.M. | 

San Diego RADIOLOGICAL SOCIETY 
President, Dr. Leland E. Kellerhouse, 2466 First Ave., 
San Diego, Calif. 92101. Meets the first Monday of each 
month at the University Club. 

San Francisco RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. Charles A. Gooding, Univ. of 
Calif. Med. Ctr., San Francisco, Calif. 94122. 

SECTION on RADIOLOGY, CALIFORNIA MEDICAL ASSOCIATION 
Secretary, Dr. William H. Graham, 630 East Santa Clara 
St., San Jose, Calif. 

Secrion on Raprotocy, Mepicat Socigrv or THE Dis- 
TRICT OF COLUMBIA y at 
Secretary-Treasurer, Dr. Albert M. Zelna, 21 Masters St., 
Potomac, Md. 20854. Meets at Medical Society Library, 
third Wednesday of January, March, May and October 
at 8:00 P.M. t Rd 

Secrion or RapioLocv, Nationa MEDICAL Association 
Chairman, Dr. Roy G. Brooks, Dept. Radiol., Veterans 
Adm. Hosp., P.O. Box «11, Tuskogee, Ala. 36083. Annual 
Meeting. 

Secrion on RADIOLOGY, SOUTHERN MEDICAL ÁssOCIATION 
Secretary, Dr. Mario A. Calonje, 1514 Jefferson Highway, 
New Orleans, La. 70121. Annual Meeting. 

SEcrioN on Rapiotocy, Texas MEDICAL ASSOCIATION 
Secretary, Dr. George F. Crawford, St. Elizabeth Hospi- 
tal, Beaumont, Tex. Meets annually with the Texas 
Medical Association. 

SHREVEPORT RADIOLOGICAL CLUB 
Secretary, Dr. W. R. Harwell, 608 Travis St., Shreveport, 
La. Meets monthly on third Wednesday at 7:30 P.M., 
September to May inclusive. 

Society ror Pepiatric RADIOLOGY 
Secretary Treasurer, Dr. John P. Dorst, 601 N. Broad- 
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way, Baltimore, Md. 2120:. Annual meeting: Hilton 
Hotel, San Francisco, Calif., September 22-23, 1974. 

SOCIETY or GASTROINTESTINAL RADIOLOGISTS 
Secretary-Treasurer, Dr. Wm, B. Seaman, The Presby- 
terian Hospital, Columbia-Presbyterian Medical Center, 

622 W. 168th St., New York, N. Y. 10032. 

Society or Nuctear MEDICINE 
Secretary, Dr. E. James Potchen, Edward Mallinckrodt 
Institute of Radiology, 660 S. Euclid Ave., St. Louis, 
Mo. 63110. Administrative Officer, Mrs. Margaret Glos, 
211 E. 43rd St, New York, N. Y. 10017. 2Ist Annual 
Meeting: Town and Country Hotel, San Diego, Calif., 
June 10-14, 1974. 

SourH Bav RaprioLocicat Society 
Secretary, Dr. Virgil H. Voss, 9oo Kiely Blvd., Santa 
Clara, Calif. gsos1. Meets the 2nd Monday of each 
month at the Santa Clara County Medical Association 
Bldg., 7oo Empey Way, San Jose, Calif. 

SouTH CanoLINA RADIOLOGICAL Society, CHAPTER or ACR 
Secretary, Dr. George W, Brunson, 1406 Gregg St., 
Columbia, S. C. Annual meeting (primarily business) 
in conjunction with the South Carolina Medical Associa- 
tion meeting in May. Annual fall scientific meeting at 
time and place designated by the president. 

SourH Coast Raprorociean Society 
Secretary-Treasurer, Dr. James T, McClintock, P.O. Box 
837, Santa Barbara, Calif. 93102. Meets fourth Monday 
of the month, Oct. through May. 

SourH Dakota RADIOLOGICAL Society, CHAPTER or ACR 
Secretary, Dr. M. F. Petereit, 2416 S, Phillips, Sioux 
Falls, S. D. :710;. Meets in spring with State Medical 
Society and in fall. 

SOUTHERN CALIFORNIA RADIATION THERAPY Society 
Secretary-Treasurer, Dr. Duane J.Gillum, 250 W. Pueblo 
St., Santa Barbara, Calif. 93105. Meets quarterly. 

SOUTHERN RapioLoGICAL CONFERENCE 
Secretary Treasurer, Dr. Marshall Eskridge, Mobile In- 
firmary, P.O. Box 7:44, Mobile, Ala. 36607, 

SOUTHWESTERN RapidtocicaL SOCIETY 
Secretary, John M. McGuire, 904 Chelsea, El Paso, Tex. 
Meets last Monday of each month at 6:30 P.M. in the 
Paso del Norte Hotel. 

TENNESSEE RADIOLOGICAL Society, CHAPTER or ACR 
Secretary.Treasurer, Dr. Charles W. Kimsey, 311 Medi- 
cal Arts Bldg., Chattanooga, Tenn. 37402. Meets an- 
nually at the time and place of the Tennessee State Med- 
ical Association meeting, 

Texas Stare Rapio.ocica Society, CHAPTER or ACR 
Secretary, Dr. Francis F. O'Neill, 1128 Nix Prof. Bldg., 
San Antonio, Tex. 78205. Annual Meeting: La Mansion 
Hotel, San Antonio, Tex., March 21523,1974: 

Tue FuüeiscuNER Society 
President, Dr. Robert G. Fraser, 1555 Summerhill Ave., 
Montreal 109, P. Q., Canada 

First European Course in Chest Radiology at the 
Royal College of Surgeons, London, W.C.1., May 
20723, 1974. 

Hon. Secretary, Dr. lan H. Kerr, 1:6 Lambeth Rd., 
London, S.E.. 

Tri-Srate RabDi0LOGICAL Sociery 
Secretary, Dr. John H. Marchand, Jr., Methodist Hos. 
pital, Henderson, Ky. Meets third Wednesday of Oct., 
Jan., March and May, 8:00 P.M., Elks Club in Evans. 
ville, Ind. 

Upper Peninsuta RAptoLOGICAL Society 
Secretary, Dr. A. Gonty, Menominee, Mich. Meets quar- 
terly. 

Uran Srare RADIOLOGICAL Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Don H. Nichols, s770 S. 300 
Fast, Murray, Utah 84107. Meets fourth Wednesday in 
January, March, May, September and November at 
Holy Cross Hospital. 

Vermont RADIOLOGICAL Sociery, CHAPTER or ACR 
Secretary, Dr, J. Lorimer Holm, R.R. 43, Barre, Vt. oz641. 
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VinGiNIA Cuaprer or ACR 
Secretary-Treasurer, Dr. Charles P. Winkler, 89:2 Bell. 
fonte Rd., Richmond, Va. 23229. 

Wasuincton, D. C., CuaPrER or ACR 
Secretary- Treasurer, Dr. Albert M. Zelna, 21 Masters St. 
Potomac, Md. 208:4. 

WASHINGTON State RADIOLOGICAL SOCIETY, CHAPTER OF 
ACR 
Secretary-Treasurer, Dr. John N. Roehr, torr Medical 
Dental Bldg., Seattle, Wash. 98101. 

West VIRGINIA RADIOLOGICAL SocierY, CHAPTER or ACR 
Secretary- Treasurer, Dr. Andrew W. Goodwin, H, 200 
Med. Arts Bldg., Charleston, W. Va. 2 5301. Meets con- 
currently with annual meeting of West Virginia State 
Medical Society, other meetings arranged by program 
committee, 

Westcuestrer Country Rapio.ocica Society 
Secretary, Dr. Isaiah J. Seligman, 16 Guion Pl, New 
Rochelle, N. Y. 10801. Meets on second Tuesday of 
October, December, February and May. 

Wisconsin RADIOLOGICAL Society, CHAPTER or ACR 
Secretary- Treasurer, Dr. Marvin L, Hinke, 630 S. Central 
Ave., Marshfield, Wis. «4449. Meets twice a year, May 
and September. 

Wisconsin Society or THERAPEUTIC RapioLocisTs 
Secretary, Dr. Alvin Greenberg, Radiother. Ctr., Univ, 
Hospitals, Madison, Wisc. $3706. Meets quarterly. 

Wromine RADIOLOGICAL Sociery, CHAPTER or ACR 
secretary, Dr, Ross J. Collie, Box 96, Lander, Wyo. 82520. 
Meets in fall with State Medical Society and in spring 
on call of President. 


Mexico, Puerro Rico AND CENTRAL AMERICA 


ASOCIACIÓN COSTARRICENSE DE RADIOLOGÍA 
Secretary, Dr. Francisco Miranbell S., Apartado 3352, 
San José, Costa Rica. 

AÁsociACÓN DE RADIÓLOGOS DE CENTRO AMERICA Y 
Panamá. Comprising: Guatemala, El Salvador, Hon- 
duras, Nicaragua, Costa Rica and Panamá 
Secretary-General, Dr. Francisco Miranbell Solis, Apar. 
tado 33:2, San José, Costa Rica, Central America. Meets 
annually in a rotating manner in the six countries, 

ASOCIACIÓN PUERTORRIQUENA DE RabioLoGíA 
Secretary, Dr. R. B. Díaz Bonnet, Suite £04, Professional 
Bldg., Santurce, Puerto Rico. 

SOCIEDAD DE RADIOLOGÍA DE SALVADOR 
Secretary, Dr. Carlos Meijia, za Av. Nte. No. 434, San 
Salvador, Rep. El Salvador. 

SOCIEDAD DE RADIOLOGÍA DE GUATEMALA 
Secretary, Dr. Carlos E, Escobar, 92. Calle A o-os, Zona I 
Guatemala 

SOCIEDAD MEXICANA DE RaproLocía, A.C, 

Coahuila No. 35, México 7, D.F., México. 
Secretary-General, Dr. Jorge Cano Coquí. Meets first 
Monday of each month, 

SociEDAD RapioLóGiCA PANAMEÑA 
Secretary, Dr. L. Arrieta Sánchez, Apartado No. 6323, 
Panama, R. de P. Meets monthly in a department of 
radiology of a local hospital chosen at preceding meeting. 

SociEDAD RabroLócica pg Puerro Rico 
Secretary, Dr. Heriberto Pagán Sáez, Box 9387, Santurce, 
Puerto Rico. Meets second Thursday of each month at 
8:00 P.M. at the Puerto Rico Medical Association Bldg. 
in San Juan. 


BrerrisH COMMONWEALTH oF NATIONS 


Association or RADIOLOGISTS OF THE Province oF 
QuEBEC 
121 Boul. Taschereau, Greenfield Park, P. Q., Canada. 
Meets four times a year. 

Britisu Instrrute or RapiotoGvy 
Honorary Secretaries, D. H. Traspnell, M. Cohen, 32 
Welbeck St, London, W1M/7PG, England. Annual 
General Meeting: May 15-18, 1974. 
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CANADIAN Association or Puysicists, Division or MED- 
ICAL AND BiorocicAn Puvstics 
Honorary Secretary-Treasurer, Dr. R. G. Baker, Ontario 
Cancer Foundation, Ottawa Civic Clinic, 10:3 Carling 
Ave., Ottawa 3, Ont., Canada. : i 

CANADIAN Association or RapioLocists 
Honorary Secretary, Dr. Ross ©. Hill, 1355 Summerhill 
Ave., Montreal 109, Que., Canada. Thirty-seventh An- 
nual Meeting, Regency Hyatt House, Vancouver, B. C., 
April 21-26, 1974. 

Epmonron AND District RADIOLOGICAL SOCIETY 
Secretary, Dr. L. A. Koller, Suite 360, Professional Bldg., 
10830 Jasper Ave., Edmonton 15, Alberta, Canada. 
Meets third Thursday of each month October to May, 
except December, at various Edmonton Hospitals. 

Facurrv or RADIOLOGISTS 
Honorary Secretary, Robert Morrison, Lincolns Inn 
Fields, London WC2A 3PN, England. Annual General 
Meeting: May 15-18, 1974. 

Montreat RapiotocicAL Srupy CLUB 
Secretary, Dr. W. Paul Butt, Montreal General Hospital 
Montreal, Que., Canada. Meets first Tuesday evening, 
October to April. 

Section or RADIOLOGY or THE ROYAL SOCIETY OF MEDI- 
cing (Conrinep To Mepicat MEMBERS) 

Meets third Friday each month at 8:15 p.m. at the Royal 
Society of Medicine, 1 Wimpole St, London, W. 1 
M8AE, 1 England. 

Société CANADIENNE-FRANCAISE DE RADIOLOGIE 
Secretary General, Dr. Hubert Sasseville, Verdun Hospi- 
tal, Montréal, P. Q., Canada. Meets every third Tuesday 
from October to April. 

Tue Hosprrat Puysicists’ ASSOCIATION 
Honorary Secretary, J. B. Massey, B.Sc., Christie Hosp. 
and Holt Radium Institute, Physics Department, Wi- 
thington, Manchester M20 9BX, England. 

Toronto RADIOLOGICAL SOCIETY 
Secretary, Dr. George Wortzman, Toronto General Hosp., 
Toronto 12, Ont., Canada. Meets second Monday of 
each month, September through May. 

Tur Royal AUSTRALASIAN COLLEGE or RADIOLOGISTS 
Honorary Secretary, Dr. T. P. Loneragan, 45 Macquarie 
St., Sydney, N.S.W. 2000, Australia. 


SouTH AMERICA 


CoLÉGIo BRASILEIRO DE RADIOLOGIA 
Secretary-General, Dr. Lauro de Abreu Coutinho, Caixa 
Postal £984, São Paulo, Brazil. 

FEDERACIÓN ARGENTINA DE SOCIEDADES DE RADIOLOGÍA 
Branches of the Federation are: Sociedad de Radidlogos 
de la Provincia de Cérdoba; Sociedad Argentina de Ra- 
diologia; Asociacién Argentina de Radiología; Sociedad 
de Radiología, Radioterapéutica y Medicina Nuclear de 
Rosario; Sociedad de Radiología y Medicina Nuclear del 
Centro y Sudeste de la Provincia de Buenos Aires (Mar 
del Plata); Sociedad Salteña de Radiologia y Medicina 
Nuclear; Sociedad de Radiología de Tucumán; Sociedad 
de Radiologia del Nordeste Argentino; Sociedad de Ra- 
diología de La Plata; and Sociedad de Radiologia de San 
Juan. 

Secretary-General-Treasurer, Dr. Roberto Habichayn, Av. 
Colén 637, Cérdoba, Argentina. 

Congress will be organized by Sociedad de Radiologia, 
Radioterapéutica y Medicina Nuclear de Rosario in 1975. 

SocIEDAD ARGENTINA DE RADIOLOGIA 
Secretary-General, Dr. Tomás J. Gutiérrez F, Santa Fé 
1171, Buenos Aires, Argentina. Meets first Wednesday 
evening, April through December. 

SociEDAD BOLIVIANA DE RADIOLOGÍA 
Secretary, Dr. Javier Prada Méndez, Casilla 1182, La 
Paz, Bolivia. Meets monthly. General assembly once 
every two years. 

SOCIEDADE BRASILEIRA DE RADIOLOGIA 
Secretary, Dr. Armando Rocha Amoédo, Caixa Postal 
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1532, Rio de Janeiro, Brazil. General Assembly meets 
every two years in December. 

SOCIEDADE BRASILEIRA DE RADIOTERAPIA = 
Luiz Antonio, 644, São Paulo, Brazil. Meets monthly. on 
second Wednesday at 9:00 P.M. in São Paulo at Av.’ 
Brigadeiro Luiz Antonio, 644. 200 

SociEDAD CHILENA DE RADIOLOGÍA E 
Secretary, Dr. Manuel Neira, Casilla 13426, Santiago, 
Chile. Meets first Friday of each month at-Av. Santa 
María 1810 at 7:00 P.M. £4 

SOCIEDAD COLOMBIANA DE RADIOLOGIA - | 
Secretary-General, Dr. Gustavo Sánchez Sánchez, Bogotá, 
Colombia. Meets last Thursday of each month. 

SOCIEDAD ECUATORIANA DE RADIOLOGÍA, | 
Secretary, Dr. Carlos Palau Jimenez, Casilla £469, Guaya- 
quil, Ecuador. | | A 

SocigDAD PARAGUAYA DE RADIOLOGÍA 
Secretary, Dr. Hugo Volpe Rios, 
Asunción, Paraguay. 

SOCIEDAD PERUANA DE RADIOLOGIA ae 
Secretary-General, Dra. Ladis Delpino, Av. General 
Santa Cruz No. 315, Miraflores, Lima, Perú, Casilla 
Correo, 2306, Lima, Perú, Meets monthly except during 
January, February, and March. 

SOCIEDAD DE RADIOLOGÍA DEL ATLANTICO 
Secretary, Dr. Raul-Fernandez, Calle 40 #41-110, Baran- 
quilla, Colombia, Society meets monthly at the Instituto 
de Radiologia. 

SOCIEDAD DE RADIOLOGÍA DEL NORDESTE ARGENTINO 
Secretary-General, Dr. Francisco J. Velar, Catamarca ‘61, 
Corrientes, Argentina. 

SocigpAD DE RapioLocía DE La PLATA 
Secretary, Dr. Hiram D. Haurigot, Calle so No. 374, La 
Plata, Argentina. | 

Socigbpap DE RADIOLOGÍA, 
MÉDICA DEL URUGUAY 
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. ROENTGEN DIAGNOSIS 
. Heap 


E PENNING, Ls, Front, D., Becuar, M., Go, 
OK, G., and Répermonp, J. M. Factors gov- 
erning the uptake of pertechnetate by human 
brain tumours; a scintigraphic study. Brain, 
June, 1973, 96, 235-234. (From: The Neuro- 
radiological Department, University Hos. 
pital, Groningen, The Netherlands.) 


The authors summarize their experience in rapid 
 Ssequentiakscintigraphy of the brain with a scintilla. 
tion camera following the administration of 10 milli 
curies of sodium pertechnetate as a bolus. This report 
includes the results in the study of 45 patients with 
brain tumors and 5 patients with arteriovenous mal. 
formations (AV) of the brain. The authors divide the 
patterns of flow into 4 groups, relating to the initial 
appearance of the radioactivity in the abnormality 
and whether it:decreases or increases in intensity 
thereafter. © 

They found that all AV malformations fitted 
Group 1 in which the lesion was visualized early in 
the arterial phase of the study. This was followed by 
a gradual decrease in the intensity of the radioactive 
focus during the venous phase. Pattern 2 was de- 
fined to include those lesions which appeared during 
the arterial phase with persistent radioactivity there- 
after. In this group there were 8 meningiomas, 1 
metastatic lesion and 1 recurrent oligodendroglioma. 

In Pattern 3 the arterial visualization was not as 
obvious as in Group 1 and 2. However, during the 
venous clearing the abnormal focus gradually in- 
creased in intensity. The majority of lesions fitting 
this category were glioblastomas. In the final group 
(Pattern 4) no abnormal radioactivity was seen in 
the initial series of pictures. A zone of pathologic ac- 
tivity was noted to appear at approximately 1 min- 
ute after injection. This pattern was observed most 
commonly with metastatic lesions, although it was 
also noted in cases of astrocytoma, metastatic 
disease, and neurofibroma. 

The authors also correlated the scintiphotographic 
patterns with those observed at angiography. In 
general, those lesions with “tumor stain” were 
usually well visualized during rapid sequential scin- 
tigraphy. The major discrepancy appeared in scinti- 
graphic Pattern 3 in which almost half of the lesions 
did not show tumor stain. 

The authors conclude that the uptake of pertech- 
netate by brain tumors is determined primarily by 
the vascular supply and capillary permeability. In 
meningiomas the absence of any blood brain barrier 
results in immediate massive passage of pertechne- 
tate into the extracellular spaces with tumor tissue. 
There is significant uptake of the radioacti vity by the 
neoplastic cells, but this is a slower process. Merle 


K. Loken, M.D. 
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Levinson, Stuart A., Cross, Myron B., 
EHRENFELD, Witiiam K., and Sroney, Ron- 
ALD J. Carotid artery occlusive disease fol. 
lowing external cervical irradiation. 4.M. 4. 
Arch. Surg., Sept., 1973, 07, 305-30 
(From: Department of Surgery, University 
of California School of Medicine, San Fran- 
cisco, Calif.) 


Cerebrovascular ischemia caused by atypical ath- 
erosclerotic lesions in the carotid artery occurred 
within the field of treatment more than 25 years 
following external radiation therapy to the neck. 

Three cases are reported. 

The authors reviewed other reports describing 
postirradiation arterial occlusive disease in the 
aortoiliac arteries, in the thoracic aorta and its 
branches, and in the common carotid arteries. 

In 1 case arteriograms showed stenosis of both 
common carotid arteries. The narrowed segment 
began 4 cm. proximal to the bulb and extended into 
the internal carotid arteries. Surgical exploration re- 
vealed periarterial fibrosis, severe stenosis and ulcera- 
tion. Pathologic examination disclosed thickening 
and hypertrophy of the intima with numerous ulcera. 
tions and focal areas of calcification. This patient 
received bilateral external irradiation to the neck 26 
years before for carcinoma of the larynx. 

In a second case, arteriograms showed partial oc- 
clusion of both common carotid arteries. Surgical ex- 
ploration disclosed severe periarterial fibrosis, ulcera- 
tion and partial occlusion. There was severe calcific 
atherosclerosis on pathologic examination. External 
irradiation to the neck was given 32 and 54 years be- 
fore for hyperthyroidism. 

À third nonoperated case showed severe narrowing 
of the entire cervical portion of the right internal 
carotid artery and occlusion of the external carotid 
artery on arteriographic examination. This patient 
received external irradiation to the right parotid area 
following parotidectomy for adenocarcinoma. 

All of these patients received large doses of ortho- 
voltage irradiation. 

Arterial reconstructions were successful in 2 cases, 
who had bilateral occlusive disease of the common 
carotid artery.—Pau/ M. Dassel, M.D. 


Howe, James R., and Taren, James A. Fora- 
men magnum tumors: pitfalls in diagnosis. 
J.4.M./4., Aug., 1973, 225, 1061-1066, 

(From: Section of Neurosurgery, Depart- 

ment of Surgery, University of Michigan 

Medical Center, Ann Arbor, Mich.) 


Tumors in or near the foramen magnum are often 
difficult to diagnose because of confusing symptoms, 
history of remissions and exacerbations, a positive 
response to Inappropriate or nonspecific therapy, nor- 
mal cerebral spinal fluid protein value, and nega- 
tively reported myelographic studies. 
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x cases are reported in whom the correct diag- 
s was delayed: in 2 because of confusing symp- 
s; and in 4 because of confusing symptoms and 
Jous negatively reported myelograms. In 1 pa- 
t 3 previous myelographies had been performed 
re the fourth and diagnostic one. In the negative 
lograms available for review the study had not 
1 carried into the posterior fossa. 

ı review of the case material reported the authors 
id a tendency of physicians to ignore objective 
ings that fail to conform to a preconceived diag- 
s, and to be distracted by coexisting lesions such 
ysteoarthritic spurring, and also by history of 
ima to the neck. A uniform syndrome does not 
t to describe the clinical manifestations of fora- 
1 magnum tumors. They should be suspected 
i cervical occipital pain exists together with up- 
motor neuron signs in any combination of the ex- 
nities and a mixed pattern of sensory deficit. À 
mal cerebrospinal fluid protein value does not 
: out tumor. All cervical myelograms should in- 
le study of the foramen magnum area by running 
opaque material into the posterior fossa.— Lois 
van Collins, M.D. i 


ARER, F. The radiology of the Spitz-Holter 
valve in infancy. Brit. J. Radiol., July, 1973, 
16, 485-495. (From: Westminster Children’s 
Hospital, London, S.W.1, England.) 


[he results of treatment of hydrocephalus have 
proved strikingly since the introduction of cerebro- 
nal fuid shunts. The most commonly used method 
ploys the use of the Spitz-Holter valve, which 
velops malfunction requiring rapid treatment. In 
ist instances the malfunction can be readily diag- 
sed by roentgenography, and sometimes the type 
shunt malformation can only be determined 

:ntgenographically. 

The Spitz-Holter valve consists of 2 metal parts 
anected by a plastic nonopaque connector. The 
oximal part is placed in the ventricle through a 
rr hole; the distal end of the catheter is passed 
der the skin and introduced into the Jugular vein, 
ually on the right, through a skin incision. Ideally, 
e lower end of the catheter should pass low in the 
sht atrium. 

Following the introduction of the valve a rapid 
duction in size of the ventricles occurs; therefore, a 
eoperative ventriculogram may not be a reliable 
tide to the postinsertion state. Too rapid drainage 
ay lead to subdural or intraventricular bleeding, 
id this may rarely be suspected by a sudden change 

position of the proximal catheter. 

For the diagnosis of the various roentgenologically 
cognizable anomalies and complications of the 
pitz-Holter valve anteroposterior and lateral views 
f the skull and chest are required. Occasionally 
blique views may be needed. 

The malfunctions and complications are described 
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under the following categories: 41) unsatisfactory 
positions; (2) unsatisfactory course; (3) disconnected 
catheter; (4) cardiac perforation; and. (5) calcifica- , 
tion around catheter. . ^ ài Qu us 
Every radiologist should be prepared'to recogt 


MZO € 
the radiologic evidences. of, the malfunctions and. 
complications which are described, because most are 
readily corrected if recognized” promptly:—Lois 
Cowan Collins, M.D. mee E | 


Neck AND CHEST «©. | 
DeGroot, LesLie, and Patoyan, “EDWARD. 
Thyroid carcinoma and radiation: a. Chicago 
endemic. 7.4.M.A., July; 1973, 225, 487-491. 
(Address: Dr. L. DeGroot, Box 138, 950 East 
sgth Street, Chicago, lll. 60615.) 


[t is contended that a large number of radiation- 
exposed individuals exist in the United States with- 
out medical surveillance and without-knowledge of 
their imminent danger of developing thyroid car- 
cinoma. b | AE 

The authors quote several studies in the 1950s and 
early 1960s showing that from 5 to 1 of all children 
with thyroid neoplasia were found to have a history 
of prior radiation therapy to the neck, typically 300 
to 600 rads delivered during the first 5 years of life. 
The neoplasms were detected about 10 years after 
the exposure. à 

In this group of so patients with thyroid cancer, 
40 per cent had received prior neck radiation therapy. 
The average tumor developed 20 years after roent- 
gen-ray exposure. The findings were similar to those 
in nonexposed carcinoma patients, but the tumors 
were less invasive and never undifferentiated. An 
asymptomatic lump in the neck was. the most fre- 
quent finding, but pain, hoarseness, and dysphagia 
were occasionally present. Even in those glands 
which contained no malignancy, the glandular struc- 
ture was highly irregular and abnormal. — 

The authors believe that all patients who have had 
roentgen treatment to the thyroid area should be 
examined carefully by clinical methods including 
palpation, laboratory tests for thyroid. hormone 
level, antibodies, TSH, and by fluorescent and iso- 
tope scans. Any detectable physical abnormality of 
the thyroid is, in their opinion, sufficient indication 
for operation in this group. | 

Isotope scans were found to be of limited value, 
except where functioning lymph node metastases 
were present. By administering thyroid hormone one 
can suppress TSH. It is possible, but unproved, that 
suppression of TSH will prevent the clinical expres- 
sion of radiation-induced carcinogenic changes in the 


gland.— Arch H. Hall M.D. 


Leeper, Rogert D. The effect of I therapy 
on survival of patients with metastatic papil- 
lary or follicular thyroid carcinoma. 7. Clin. 


 Éudporinol. E Mesabol. ln 1973, 36. 1143- 
w (From: Endocrinology and Nuclear 
cine Services, Department of Medicine, 


moral Sloan. Kettering Cancer Center, 
Ne York, NY.» 


"The author summarizes the experience at the 
Memorial Sloan-Kettering Cancer Center in treat- 
ment of thyroid carcinoma during the 10 year period 
from 1960 through 1969. 

During this time 46 patients with remote metas. 
tases from papillary and/or follicular thyroid carci- 
noma were studied. Patients with other histologic 
types of carcinoma were excluded, since these are not 
expected to-respond favorably to treatment with 
radioactive iodine. | 
T Wéresults of this study Alene that age is the 
eSI € most important factor in predicting response 
and survival after radioiodine therapy, at least in the 
case of: métastatic papillary carcinoma. However, it 
cannot be concluded that survival was enhanced bs 
treatments since there was no control group without 
treatment. |— 

The author states that younger patients with 
papillary carcinoma survive longer than older pa- 












-tients with thesame disease, because in the older age 


‘group, more of the disease is found in bone. The ; 
year survival rate of these patients under 40 years 
of age was 100 per cent whether or not they received 
treatment. In the group with thyroid carcinoma over 
40 years of age, there was 100 per cent survival of 
the treated group and only 33.3 per cent among those 
untreated. 

The article contains 6 tables and 1 figure. One 
table includes information regarding extent of dis- 
ease, patient age, and dosimetric considerations in all 
46 patients.—Merle K. Loken, M.D. 


Everts, CHARLES S., Westcott, Jack L., and 
Bn AGO, Davip G. Methotrexate therapy and 

"pulmonary disease. Radiology, June, 1973, 
I07, 539-543. (From: Department of Radi- 
ology, University of Utah College of Medi- 
cine, Salt Lake City, Utah.) 


Reports: have appeared i in the literature in the last 
several years concerning a pulmonary syndrome 
which occurs in patients with acute leukemia who 
were on maintenance methotrexate therapy following 
initial induction of remission with prednisone. All of 
these patients were in hematologic and clinical re- 
mission when this pulmonary illness occurred. The 
authors report ani additional case of this pulmonary 
disease and review the roentgenographic changes seen 
in 7 other cases previously reported from the Uni- 
versity of Utah Medical Center. 

The illness is usually severe and is characterized 
by a nonproductive cough, dyspnea, fever, cyanosis, 
and diffuse bilateral pulmonary infiltrates. Clinically 
and roentgenographically, the syndrome simulates 


Abstracts of Radiologic Literature 


FEBRUARY, 1974 


acute disseminated pulmonary infections, but the 
illness is usually self-limited and lasts from 7 days to 
6 weeks. Onset of the illness occurred in patients who 
had been on maintenance methotrexate therapy 
ranging from 12 to 100 days. Laboratory studies 
were, for the most part, unrevealing, although 4 pa- 
tients did have blood eosinophilia. Few reports are 
available describing the pathologic changes, but the 
appearance has been felt to be that of an “allergic 
granulomatous pneumonia." 

The etiology of this disease 1s not known, but 3 
possible explanations have been suggested. One is 
that the pulmonary changes are due to viral or op- 
portunistic infection in immunosuppressed patients. 
Another explanation is that there may be a possible 
direct toxic effect of the methotrexate on the lung. 
A third possibility is that this pulmonary syndrome 
may be a hypersensitivity reaction to the drug. 

The roentgenographic findings typically showed 
diffuse extensive bilateral symmetric infiltrates. 
Early in the disease the changes were predominantly 
interstitial with many fine reticular densities and 
small nodules usually seen. As the illness and roent- 
genographic changes progressed, these smaller nod- 
ules became larger and became confluent, and air 
bronchograms, manifestations of alveolar disease, be- 
came apparent. In most cases the infiltrates pro- 
gressed rapidly for a few days and then improved 
equally rapidly. Two patients showed areas of periph- 
eral consolidation, 2 showed small pleural effusions at 
the height of the illness, and 2 had probable hilar 
lymphadenopathy. No specific treatment was thought 
to be beneficial as the progress of the disease seemed 
to be the same in patients in whom the methotrexate 
was continued throughout the illness and in those in 
whom it was temporarily discontinued. Antibiotics 
were of no help. Corticosteroids were thought to be 
of benefit in some patients. 

The roentgenographic differential diagnosis should 
include leukemic infiltrates, pulmonary hemorrhage, 
disseminated tuberculosis, fungus, gram negative in- 
fections, Pneumocystis carinii, and diffuse viral pneu- 
monias. Appropriate laboratory studies, the eventual 
clinical course, and occasionally lung biopsy may 
help to differentiate these various conditions.— 


Donald N. Dysart, M.D. 


FIUMICELLI, CanLo. Osservazione radiologica 
del cavo residuo in chirurgia toraco-polmon- 
are. (Radiologic observation of the residual 
cavity in thoraco-pulmonary surgery.) Ra- 
diol. med., June, 1973, 50, $12-526. (Address: 
Istituto di Radiologia dell'Università, Poli- 
clinico, 1-o6100 Perugia, Italy.) 


Well known are the changes occurring in the thor- 
acic cavity following a pneumonectomy, or the paren- 
chymal expansion of the remaining lobe(s) after a 
lobectomy. Usually the “empty” intrathoracic space 
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which occurs after surgery is of a transitory nature, 
however, at times a permanent saccular cavity de- 
velops. This pathologic entity is discussed in the 
present paper. 

'The permanent cavities are produced by: (a) wide 
communication with a bronchus, bronchial or alveo- 
lar-bronchial fistula; (b) early adhesions to the 
thoracic wall of an incompletely expanded paren- 
chyma; (c) anelastic parenchyma because of previ- 
ously present fibrosis or emphysema, or secondary to 
surgery; and (d) incomplete re-expansion of the 
pulmonary parenchyma. 

The content of these cavities may be gaseous (air), 
liquid (serum, blood, sero-hematic fluid), semisolid 
(blood clots), or mixed (gaseous and liquid or semi- 
solid). 

Complications which could occur are: infection; 
and a late hemorrhage, because of vascular erosion 
following an infectious process.—. F. Govoni, M.D. 


Parkin, G. J. S. The radiology of perforated 
oesophagus. Clin. Radiol, July, 1973, 24, 
324-332. (From: The Department of Diag- 
nostic Radiology, Leeds [St. James's] Uni- 
versity Hospital, Leeds, England.) 


Intramural perforation of the esophagus may oc- 
cur spontaneously or may result from the ingestion 
of foreign bodies. Transmural perforation of the 
esophagus may be traumatic, latrogenic, or post- 
emetic. Only so per cent of spontaneous perforations 
present with the classic symptoms of vomiting, low 
thoracic pain and subcutaneous emphysema. 

Nine per cent of the chest examinations will re- 
main normal following esophageal perforation. The 
roentgenologic examination of the chest performed 
within a few minutes after esophageal perforation 
will usually be normal. Mediastinal widening which 
may be associated with fluid levels or forward dis- 
placement of the trachea by fluid accumulation in 
the retrovisceral space indicates mediastinal infec- 
tion and may not occur for several hours. Soft tissue 
emphysema will not occur for at least 1 hour after 
perforation and will never develop in 40 per cent of 
patients. 

In the normal esophagus, perforation usually oc- 
curs at the C7 level, the diaphragmatic hiatus, or in 
the mid esophageal area at the level of the left main 
bronchus and aortic arch. In a diseased esophagus, 
perforation usually occurs at the site of the pathol- 
ogy. Biopsy of a carcinoma or attempted dilatation 
of a peptic stricture of the esophagus may cause 
perforation. Emphysema in the neck is common in 
perforation of the cervical esophagus, but mediasti- 
nal emphysema is relatively rare. Mediastinal 
changes are more common when the perforation oc- 
curs in the intrathoracic esophagus. Naclerio's V 
sign is a V shaped radiolucency visible through the 
heart and is caused by localized mediastinal emphy- 
sema in the fascial planes of the mediastinal and 
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diaphragmatic pleura in the region of the lower end 
of the esophagus. This is a rare sign. PE 
In the majority of the patients, the mé 
pleura ruptures and there is development o 
or pyopneumothorax. This occurs in 77 per ce 
spontaneous esophageal perforations; two-thirds% 
these were within the left hemithorax, since 70 per- 
cent of the spontaneous esophageal ruptures occur on 
the left posterolateral wall just above the diaphragm. 
Contrast examination of the esophagus is indi- 
cated in all cases of suspected esophageal perforation. 
The actual site of perforation and any intracon- 
necting cavities may be demonstrated. Water- 
soluble media are usually employed, but barium has 
been used with better delineation. of the lesion; If 
barium is used and this leaks into the mediastintim 
or chest, thoracotomy must be performed for refon 
of the extravasated barium. ps es l 
The patient is examined in the prone, supine, right. - 
and left decubitus positions with the roetítgenograms - 
taken with a horizontal beam, as the pátient drinks 
water-soluable contrast material.—Aonaid F. Ross, 
M.D. oe UU ug 











Van WALLEGHEM, J., and Mutter, H. Oesoph- 


ageal perforation: a report of 13 cases. Bri... 


Y. Surg., July, 1973, 60, 5497552.. (From: 
Department of Surgery, University Hospital 
Dijkzigt, Rotterdam, The Netherlands.) 


Thirteen cases of esophageal perforation are re- 
ported. Of the 13 patients, 3 suffered from a malig- 
nant neoplasm, 4 from achalasia, 2 from an esopha- 
geal stricture due to ingestion of acid or lye, and in 4 
cases the perforation was related to a foreign body. 

In 9 cases the perforation was the result of a diag- 
nostic or therapeutic procedure. In this iatrogenic 
group, $ were due to esophagoscopy, 2 during dilata- 
tion of the esophagus, and 2 during biopsy. The fre- 
quency of esophageal perforation as a complication 
of the use of a rigid esophagoscope (with or without 
biopsy) is rather low, being between o.4 and 1.0 per 
cent. The risk of the use of this instrument should, 
however, be appreciated. The flexible fiberoscope is 
much less likely to cause a perforation, and therefore, 
is being used increasingly for diagnostic procedures, 
where removal of a foreign body is not expected. 

Three patients had accidental perforations caused 
by ingestion of a foreign body such as pieces of wood, 
fish or chicken bones, etc. An additional patient had 
Boerhaave's syndrome. 

The cervical esophagus ruptured in 2 patients 
(esophagoscopy, foreign body). The.mid esophagus 
was ruptured twice, once due to foreign body and 
once due to dilatation. The remaining 9 perforations 
were all of the distal portion. mE 

In the early stages the patient's complaints are 
not particularly characteristic. The main complaints 
associated with distal perforations are epigastric dis- 
comfort, persistent retrosternal pain, pain between 
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Idefblades, difficulty in breathing, and 
elevated*temperature. With a proximal perforation 
the patient immediately experiences severe pain on 
swallowing, movement of the head, and respiration. 
This ts often accompanied by excessive salivation. 
There is usually a rise in the temperature within 8 
hours, | rs es 

Jti cases of perforation due to a foreign bodv, ste- 
notic complaints predominate. Foreign bodies are 
usually trapped above natural constrictions in the 
esophagus; 7.e., Just under the pharynx, centrally at 
the level of the aortic arch, and above the hiatus. 

Pneumomediastinum.on a chest roentgenogram 
suggests esophageal perforation. Mediastinal widen- 
ing occurs within a few hours. Pleural effusions near 
the site of perforation are common. Pneumothorax 
may also occur. The authors recommend Gastro- 
grafin to localize and document the perforation. In 
questionable cases Gastrografin may be recovered in 
the urine, as itis absorbed by structures surrounding 
the gastrointestinal tract, but not absorbed by intact 
viscera, 

Prompt surgical treatment is advised, consisting of 
closure of the esophageal perforation and drainage of 
the pleural cavity in combination with high doses of 
antibiotics as the treatment of choice.—Frederick 
Stitik, M.D. 


the sh Ju | 





Ramsay, G. CRarc, and Meyer, Ricuarp D. 
Cavitary fungus disease of the lungs. Radiol- 
ogy, Oct., 1973, 709, 29-32. (From: The De- 
partment of Radiology, Memorial Hespital 
for Cancer and Allied Diseases, New York, 
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The roentgenographic appearance of cavitarv 
fungus disease of the lungs is reported in a series of 
9 patients, and emphasis is additionally placed on the 
increasing incidence of such lesions, their serious 
clinical consequences, and the importance of the 
roentgenogram in establishing an early diagnosis. 
Aspergillosis was the most common fungus, occurring 
in 7 patients. One case each of mucormycosis and 
cryptococcosis occurred. 

Previous reports have stressed the uncommon oc- 
currence of this complication, considering it to be 
primarily an opportunistic infection which required 
a pre-existing cavity caused by some other primary 
disease such as tuberculosis. Most such infections 
have previously been believed to be clinical! y insig- 
nificant. However, the authors feel that cavitary 
fungal disease of the lungs is now occurring with in- 
creasing frequency, and affecting primarily patients 
with an altered immune response, either secondary to 
a primary disorder such as an underlying neoplastic 
process, or patients on immunosuppressive therapy. 
In these patients, cavitary pulmonary fungal disease 
is considered a serious complication which is often 
fatal. Necrotizing bronchopneumonia is the most 
common terminal event. Aspergillosis remains the 
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most frequently encountered offending fungus. 

Certain roentgenographic features, while not p: 
thognomonic, are considered specific enough to su; 
gest the presence of a fungal disease. The most spi 
cific sign was that of intracavitary fungus ball, whic 
occurred in approximately ço per cent. Cavitie 
single or multiple in number, displayed an irregul: 
wall, usually thick in character. Multiple caviti 
usually occurred simultaneously. The first identif 
able lesion was characteristically that of an increase 
roentgenographic density, beginning as either a dens 
infiltrate which progressed rapidly to a mass densit 
which cavitated, or as a dense atelectatic-like ir 
filtrate which cavitated. Occasionally, the first lesio 
was a mass density which cavitated. Cavitatio 
usually occurred within a period of a few days, bi 
occasionally required a month. 

The roentgenographic appearance was often th 
earliest means of directing early treatment decision: 
while awaiting the results of the serum precipitin tes 
for aspergilosis, especially in those patients to 
critically ill to tolerate definitive diagnostic prc 
cedures requiring surgery.—D. E. Marley, Jr., M.L 


ZELCH, James V., and Laru, ANTHONY P 
Diagnostic percutaneous opacification o 
benign pulmonary lesions. Radiology, Sept. 
1973, 708, 559-561. (Address: James V 
Zelch, M.D., Cleveland Clinic Foundation 
9500 Euclid Avenue, Cleveland, Ohio 44106. 


The authors describe the adjunct of injecting con 
trast medium into masses under percutaneous need] 
biopsy investigation, when a fluid aspirate is dis 
covered. 

Four cases of benign pulmonary lesions, includini 
2 of vascular origin, are described. The etiology o 
lesions found to contain fluid can be diagnosed witl 
contrast studies including rapid serial filming i: 
certain cases. In the reported series, complication: 
were few and minor. 

Prebiopsy case analysis and preparation to injec 
contrast medium when fluid is found may lead to thi 
diagnosis of a pulmonary lesion without additiona 


risk to the patient. Y. 4. Chapman, M.D. 


FRANKEN, EDMUND A., Jr., Hurwitz, Rock: 
A., and Barrerspy, J. Srantey. Unequa 
aeration of the lungs in children: the use o 
pulmonary angiography. Radiology, Nov. 
1973, 709, 401-408, (From: The Depart 
ments of Radiology, Pediatrics, and Surgery 
Indiana University Medical Center, Indian. 
apolis, Ind.) 





Pediatric pulmonary diseases characterized by 
chronic under- or overexpansion of all or part of the 
lung represent a significant diagnostic problem. The 
general category of the disease, that is, unilateral 
hyperinflation versus contralateral decreased lung 
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volume, can usually be identified by roentgenogra- 
phy and fluoroscopy. However, additional procedures 
are necessary for more precise diagnosis. The authors 
report their results of pulmonary angiography in 
evaluation of unequal aeration of the lungs. 

Pulmonary angiography was performed on 19 chil- 
dren ranging from 3 days to 11 years of age. Percu- 
taneous techniques were used in 15 patients and 
saphenous vein cut-down in 4. Pressure injections of 
renovist were made into the main pulmonary artery 
in I4 patients, and, if marked cardiac displacement 
was noted, right atrial or right ventricular injections 
were also made. The dose range was o.5- 1.0 ml./kg. 
Cineangiography and serial roentgenography were 
used as indicated. 

'The angiograms were of diagnostic value in all 19 
cases, and a variety of lesions were found. Patients 
with decreased lung volume showed: (a) absent pul- 
monary artery with a hypoplastic lung— 5 cases; 
(b) hypoplastic lung and pulmonary artery—2 cases; 
(c) absence of a specific lobe—2 cases; (d) agenesis of 
the lung—3 cases; (e) scimitar syndrome—-1 case; 
and (f) “idiopathic hyperlucent lung"—1 case. Those 
with overexpansion showed: (a) infantile lobar em- 
physema—2 cases; (b) pulmonary artery sling—1 
case; (c) bronchogenic cyst—1 case; and (d) intrinsic 
bronchial stenosis—1I case. 

In underexpansion, angiography confirms the diag- 
nosis made from the chest roentgenogram, detects 
vascular anomalies and excludes atelectasis. In over- 
expansion, angiography delineates the lobar and 
segmental anatomy of the lung and detects vascular 
anomalies. Pulmonary angiography is preferred to 
bronchoscopy in tension disorders because of its 
safety and its ability to detect vascular abnormali- 
ties.—JF. O. Havens, M.D. 


ABDOMEN 


LIGHTDALE, CHARLES J., Kurtz, ROBERT C., 
BoviEe, CauiLLE C., SHERLOCK, PauL, and 
WiNAWER, Sipney J. Cancer and upper gas- 
trointestinal tract hemorrhage: benign causes 
of bleeding demonstrated by endoscopy. 
¥.4.M.A., Oct., 1973, 226, 139-141. (Ad- 
dress: S. J. Winawer, M.D., 444 E. 68th 
Street, New York, N. Y. 10021.) 

Eighty-one patients with upper gastrointestinal 
hemorrhage had the source documented by endos- 
copy. All 81 patients had hematemesis, melena, or 
both, and had an observed decrease in hematocrit 
value of 5 per cent or greater. Eighteen patients had 
signs of massive hemorrhage with systolic blood 

"fty-eight patients 


and without tumor. This accounted for 47 per cent 
of all upper gastrointestinal hemorrhages. The diag- 
nosis was established by documenting bleeding from 
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multiple, small superficial gastric erosions. In the 13 
patients with malignant tumórs. the @astiitis was 
probably related to stress. The remaining 2s patients 
had gastritis- associated. with exogenous agents Such 
as aspirin and aspirin containing compounds (19 
patients), ethanol, prednisone, chemotherapy, or 
radiotherapy. a a rr re, M 
Chronic peptic ulcers were documented in 18 pa- 
tients (22 per cent). Gastric and duodenal ulcers oc- 


curred with equal frequency. 5^... . ^x 0 

Ín 18 patients, tumor was, seen endoscopically in 
the stomach, but in only 10 of these patients was the 
tumor the direct source of bleeding. Among the 
others, bleeding was due to hemorrhagic gastritis in 
s, esophagitis in 2, and duedenal ulcer in 1. Four 
patients with gastric adenocarcinoma developed 
bleeding during the course of the study, 3 of whom 
were bleeding from tumor tissue. In the fourth 
patient, bleeding was clearly coming from severe 
esophagitis. 

Of the metastatic tumors seen in the stomach, 
there were 4 secondary lymphomas. All were the 
source of the bleeding. Of 9 miscellaneous metastatic 
tumors seen endoscopically in the stomach, only 2 
were the cause of bleeding (1 breast carcinoma and 1 
malignant melanoma). «C 

Esophagitis accounted for major bleeding in ap- 
proximately 10 per cent of the patients having en- 
doscopy. In 3 of the patients with malignant tumor, 
who were receiving immunosuppressive therapy, 
monilial esophagitis was suspected. This was con- 
firmed by microscopic examination of brushings in 
2 cases. 

Variceal bleeding was found in 6 patients (7 per 
cent). In patients with tumor, 2 of the 4 patients had 
massive hepatic metastases as the only cause of their 
portal hypertension. . ! 

Nearly three-fourths of the patients who under- 
went endoscopy for bleeding had known tumors; 
however, bleeding from tumor was present in only 
12 per cent of all cases. Even when tumors were seen 
in the stomach endoscopically, they were bleeding 
only $4 per cent of the time. Primary gastric carci- 
noma, if present, was likely to be the source of bleed- 
ing, as was metastatic lymphoma. Other metastatic 
tumors were unlikely to be the cause of hemorrhage. 
The importance of endoscopy in patients with gas- 
tritis and esophagitis (over half the cases) is stressed, 
as these superficial lesions are often not seen by 
barium examination of the upper gastrointestinal 
tract.—Frederick Stitik, M.D. 


BINDER, SHELDON C., Worre, HUBERT J., and 
DrrERLING, RALPH A., Jr. Intra-abdominal 
hemangiopericytoma: report of four cases and. 
review of the literature. S.M.A. Arch. Surg., 
Oct., 1973, 707, 536-543. (Address: St. 
Binder, M.D., 171 Harrison Avenue, Boston, 
Mass. 02111.) 






Wrigtopericytoma is a vascular tumor of 
pericyte origin that may occur anywhere capillaries 


"are found. Most of these tumors have occurred in the 


pi , 4. cd 
: 7 Iffusculature of the lower extremities and subcuta- 


. feous tissues. Intra-abdominally, the tumors of the 


uterus and stomach have tended to behave as benign 
neoplasms, but the extrauterine and extragastric 
tumors pursue a more aggressive course. 
Fifty-eight cases from the English language litera- 
ture have been compiled. There is no sex predomin- 


ance. The age range has been from 2} to 92 years, 


with all age groups about equally involved. Most of 
the tumors have originated in the omentum, the 
retroperitoneum, or the intestinal wall. The principal 
physical finding has been an abdominal or pelvic 
mass. Pain in the area of the tumor has been a com- 
mon symptom. Vague gastrointestinal symptoms or 
symptoms;of small bowel obstruction may occur. 
Melena thay be present. Almost all of the intra- 
abdominal tumors have exhibited direct local inva- 
sion, recurrence after excision, or metastasis. Of the 


40 cases in the literature, where follow-up information 
 is*available, only 11 of the 40 are alive without evi- 


dence of local recurrence or distant metastasis. Of 
these survivors, only 9 have been followed up for 
more than 1 year and only 2 for more than ¢ years. 

The role of curative radiotherapy and chemo- 
therapy has not been resolved, Currently the best 


approach appears to be wide radical excision.— 
Frederick Stitik, M.D. 


Roswit, Bernard, Hicoins, GEORGE A., 
HuMPuREv, Epwarp W., and ROBINETTE, 
CHARLES D. Preoperative irradiation of oper- 
able adenocarcinoma of the rectum and 
rectosigmoid colon: report of a randomized 
study. Radiology, Aug., 1973, 708, 399-352. 
(From: Veterans Administration, Surgical 
Adjuvant Group, Washington, D. C.) 


It is now recognized that cancer of the sigmoid 
colon and rectum ranks second only to lung cancer 
as a killer of men in the prime of life. In 1972 there 
were 75,000 new cases in the United States and 
46,000 deaths. Radical surgery alone has failed to 
significantly improve the over-all cure rate (30 per 
cent) in the last 20 years despite important advances 
in the quality of abdominopelvic surgery. From 26— 
50 per cent of surgical failures result in death from 
local recurrence; the closer the lesion to the anal 
verge, the higher the local recurrence rate and the 
greater the incidence of involved regional lymph 
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nodes. Combination of surgery and chemotherar 
has also not significantly improved survival. 
Stimulated by reports from several studies th: 
low dose pelvic irradiation followed by surgery di 
significantly improve survival from cancer of tl 
sigmoid colon and rectum, the VA Surgical Adjuvar 
Cancer Study Group initiated this long term, larg 
scale, randomized and controlled prospective prot« 
col. The Group included both surgical and radiatio 
oncologists in 23 VA Hospitals in 16 states. Statist 
cal support was provided by the Follow-Up Agenc 
of the National Research Council, Washington, D.C 
A total of 700 patients were included in the prote 
col. Each had histologically proved, clinically oper: 
ble cancer of the rectum and rectosigmoid colon, pre 
viously untreated, and was randomized into 1 of 
groups: surgery alone ("Control"— 353 patients: 
or preoperative irradiation followed by surger 
("treated"—347 patients). The operative procedur 
was standardized according to location of the lesior 
Irradiation was to be directed to the entire pelvis an 
the dose in most cases was between 2,000 and 3,00 
rads. The results are presented in tabular form a 
well as general discussion and it is concluded that: 


1. Preoperative irradiation in a moderate dos 
schedule (2,000-3,000 rads/2 weeks) followe: 
promptly by surgery has had a favorable effect 
when matched with controls, on the survival o 
patients with operable and resectable adeno 
carcinoma of the rectum, particularly when th: 
lesion 1s low-lying and requires an abdomino 
perineal resection. 

2. There is a significant reduction in the finding o 
positive lymph nodes in the treated group (2 
per cent) when compared with the control 
(40 per cent). 

3. With 7oo patients already in the study, lif 
table survivals at $ years are documented a 
40.4 per cent for irradiated patients who under. 
go abdominoperineal resection vs. 27.5 per cen: 
for the control group. 

4. This favorable effect of preoperative irradiatior 
appears to be dose-related. 

5. There be designed a new protocol only for pa. 
tients requiring abdominoperineal resection tc 
compare a moderate dose regimen (2,000- 
3,000 rads/2 weeks) and limited portal (pelvic 
only), with high dose regimen (4,000-4,500 rad: 
in 4-5 weeks) and extended treatment volume 
(to L-2 level.) As in the present protocol, these 
regimens will be compared in a randomizec 
manner with an unirradiated control group.— 


Paul M. Kroening, M.D. 





Your Heart Association 


can help 
you 


help your 
patients 


Contributed by the Publisher 


Your patients and their families might have questions about the 
heart and blood vessel diseases. Your Heart Association has 
prepared a variety of pamphlets to assist you in answering their 
questions in simple non-technical language. 


Produced under the guidance of leading cardiovascular spe- 
cialists, these pamphlets deal with such subjects as heart attack, 
stroke, hypertension, rheumatic fever, congestive failure, inborn 
heart defects, varicose veins and other disorders. There are also 
pamphlets advising on risk factors related to heart attack. 


Booklets on therapeutic sodium-restricted or cholesterol-lower- 
ing diets are also available on a physician's prescription only. 


Ask your local Heart Association for a catalogue listing all these 
free materials and order a supply. 


American Heart 
Association 


44 EAST 23rd ST., NEW YORK, N.Y. 10010 
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Pre-treatment lymphogram using Ethiodol for contrast. Malignant Ethiodol still present at four-month follow-up. Treatment easily 
lymphoma. assessed, 


L h ti Case summary . 
ymp a IC Patient is a 45-year-old male who entered the hospital with a dia 
: . . nosis of malignant lymphoma involving the lymphoid and hem 
visualization topoietic system. After Ethiodol (Ethiodized Oil) was instilled, ii 
e | ! 9 & tial films confirmed the diagnosis and showed the extent 
with Ethiocdol involvement. 


(Ethiodized Oil) After treatment was begun, the patient was placed on a foi 

| AE * month follow-up schedule. The four-month film (shown abov 

Case study furnished by Sidney Wallace, MD. shows substantial remission. Since Ethiodol may remain in tl 

The Uriversity of Texas System Cancer Center, lymphatic system for twelve months or more, readministration 
M.D. Anderson Hospital and Tumor Institute, the contrast medium was not necessary. 


Ethiodol* Lymphography compendium available 


A newly prepared compendium Summarizing information on the use of Ethiodo! (Ethiodized Oil) in lymphograph 
is now available. To obtain a complimentary copy write or call the Professional Service Department Savag: 
Laboratories Inc. 


CAUTION: Federai law prohibits dispensing without prescription. See facirg page for additional information. 


VSAVAGE LABORATORIES, INC./5222 ELM ST./ HOUSTON, TEXAS 77036/(713)667-332 


ETHIODOL® (Ethiodized Oil) 


Summary information 

Description: ETHIODOL® brand of Ethiodized 
Oil, contains 37% iodine in organic combination 
with poppyseed oil. 

indications: ETHIODOL? is indicated for use in 
the radiographic exploration for lymphography. 
General indications for lymphography: The in- 
tralymphatic injection of ETHIODOL * (ethiodized 


oil) permits study of the dynamics of the Iym-: 


"phatic system and radiographic demonstration of 
lymph vessels and lymph nodes, Following can- 
nulization and injection of a lymphatic in the lower 
extremity, the nodes in the inguinal, external iliac, 
common iliac and para-aortic areas, as well as 
the thoracic duct and supraclavicular nodes, are 
roentgenographically visualized. When the injec- 
tion is made in a lymphatic of the hand, the ax- 
itary and supraclavicular nodes are demon- 
strated. ETHIODOL® (ethiodized oil) 
lymphography has been found useful in the de- 
tection and evaluation of abnormalities of the lym- 
phatic system and as a guide to lymph node dis- 
section. When radiation therapy is indicated, 
more accurate placement of the parts is achieved. 
The delayed elimination of ETHIODOL® makes 
possibie assessment of response to either che- 
motherapeutic or radiotherapeutic treatment. 

Specific Indications for Lymphography: (1) 
The evaluation of edema of the extremities in situ- 
ations where neoplasia is suspect, (2) the detec- 
tion and evaluation of the nature and extent of 
neoplastic diseases which involve the lymphatic 
system and as a corollary in a differential diag- 
nosis of intra-abdominal masses, (3) the determi- 
nation of abnormalities in the thoracic duct, such 
as manifested by chylothorax and chyloperi- 
toneum, (4) the evaluation of surgical, chemo- 
therapeutic and radiation treatment of neoplastic 
diseases, (5) as aguide to lymph node dissection, 
(6) more accurate portal placement in the radia- 
tion therapy of lymphomata and carcinoma. 
Contraindications: Ethiodol* (ethiodized oil) is 
contraindicated in patients hypersensitive to indi- 
vidual ingredients. Ethiodol* should not be in- 
jected intrathecally or intravascularly. Lymphog- 
raphy is contraindicated in patients with a right 
to left cardiac shunt; in patients with advanced 
pulmonary disease, especially those with al- 
veolar-capillary block; and in patients who have 
had radiotherapy to the lungs. 

Warnings: Intralymphatic Ethiodol* presents a 
significant hazard in patients with pre-existing 
pulmonary disease characterized by a decrease 
in pulmonary diffusing capacity and/or pulmonary 
blood flow. A few fatalities have been noted in 
such patients. With reference to this potential 
complication, recent studies indicated a signifi- 
cant decrease in both pulmonary diffusing capac- 
ity and pulmonary capillary blood flow following 
Ethiodol® lymphography without appreciable 
concomitant clinical manifestations. Care should 
be exercised in patients with other types of pul- 
monary diseases in view of the more frequent in- 
cidence of overt pulmonary complications, such 
as pulmonary infarction, in these groups. Howev- 
er, it is to be noted that pulmonary infarction, ai- 
though rare, has occurred in patients without evi- 
dence of pre-existing pulmonary disease. 
Precautions: Although subclinical pulmonary 
embolization occurs in a majority of patients fol- 
towing Ethiodol* lymphography, clinical evi- 
dence of such embolization is infrequent and is 
usually of a transient nature. Such clinical mani- 
festations are usually immediate, but may be 
delayed from a few hours to days. It would appear 
that it is advantageous to use the smallest volume 
of Ethiodol* necessary for radiographic visualiza- 
tion, For this reason, and to prevent inadvertent 
venous administration, radiographic monitoring of 
patients is recommended during the injection. 

The timing and choice of anesthesia follow- 
ing Ethiodol* injection may be influenced by con- 
sideration of the above noted decrease in pulmo- 
nary and capillary blood flow and diffusing 
capacity. Although an average of 2 to 3 days was 
required for complete reversibility for such tests, 
an occasional patient required up to 12 days to 


return to baseline values. 


PBI determination of thyroid uptake studies - 


should be carried out prior to the lymphographic 
procedure because interference with these tests 
may be anticipated for as long as one year. 

Adverse reactions: The occasional observation 


of pulmonary ETHIODOL* embolization (infarc- 


tion) several hours after injection has been re- 
ported. This was noticed more frequently when 
excessive amounts of ETHIODOL were injected in 
the presence of marked lymphatic obstruction or 
through accidental intravenous injection Radio- 
logic manifestations are fine, granular stippling 
throughout both lung fieids. The clinical symp- 


toms usually noted have been mild, consisting of. 


moderate temperature elevation, SERES and 
cough. 

The occurrence of pulmonary invasion may 
be minimized if radiographic confirmation of in- 
tralymphatic (rather than venous) injection is se- 
cured, and the procedure discontinued when the 
medium becomes visible in the thoracic duct or 
the presence of lymphatic obstruction is noticed. 

While rare, other side effects reported in- 
clude transient fever, iymphangitis, iodism (head- 
ache, soreness of mouth and pharynx, coryza and 
skin rash), allergic dermatitis, and lipogranuloma 
formation. Delayed wound healing at the site of in- 
cision and secondary infection are occasionally 
seen, and can be prevented or minimized by ad- 
hering to a strict sterile technique. Transient 
edema or temporary exacerbation of pre-existing 
lymphedema as well as thrombophlebitis have 
also been reported. 

in the extremely rare presence of concomi- 
tant lymphatic and inferior vena cava obstruction 
the contrast medium may be shunted partially to 
the liver, resulting in hepatic embolization. Also, 
when accidental intravenous administration of 
ETHIODOL® results in a considerable amount of 
this medium entering the circulation, emboliza- 
tion other than pulmonary may occur. 

Dosage and administration: This method ap- 
plies for both the upper and lower extremities. A 
lymphatic vessel is identified for cannulization by 
injecting a delineating blue dye intradermally into 
the interdigital web space between the first and 
second digits of the selected extremity. The blue 
dye is selectively absorbed by the lymphatics, 
making them readily identifiable within 15 tc 20 
minutes. Some investigators prefer a staining mix- 


ture consisting of equal parts of delineating dye 
and a locat anesthetic to minimize transitory pain 
which occurs when the dye is injected alone. 

It is important that the patient be in a cooper- 
ative state. Pre-medication or immobilization 
might be advisable in the unusually apprehen- 
sive patient. 

The cut-down and injection instruments and 
materials include the following: sterile pediatric 
cut-down set, sterile towels for draping, sponges, 
local anesthetic and a syringe, bactericidal paint- 
ing solution, 20 ml. syringe containing 15 mi. of 
ETHIODOL * (ethiodized oil) with an 18" catheter 
to which is affixed a 27 or 30 gauge needie (if bi- 
lateral lymphography is scheduled, two syringes 
should be prepared), a manually driven or mo- 
torized unit (a pressure regulated pump) to pro- 
vide fbr slow injection. 

Under local infiltration anesthesia, a trans- 
verse, curvilinear or longitudinal small skin in- 
cision should be made near the ankle or wrist 
proximally to the site of the dye injection (just lat- 
eral and distal to the first metatarsal head on the 
dorsum of the foot, or just over the “snuff-box” in 
the dorsum of the hand). The incision should 
cross several of the bluegreen streaks which radi- 
ate cephalad from the dye injection site and 
which appear to converge at the anterior aspect of 
the ankle or wrist, The incision should not be 
located too closely to the site of the dye injection 
since al the surrounding perilymphatic tissue 
would be likewise stained in blue and the isola- 
tion and dissection of the lymph vessel, therefore, 
made more difficult. 

Upon superficial dissection (but not penetrat- 
ing the subcutaneous layer of tissue) lymph ves- 
sels will be noted in the immediate subcutaneous 


tissue, white JB us lymph vessel trunks -a are- 


found in the extrafascial plane. Each of the bluse 5: 


green streaks noted upon dissection indicates the 
trajectory of a lymph vessel trünk he. deeper 
lymph trunks will be easier to/tann | 

be noted that the venules 


stained in blue. ` 
One lymph vessel ig ‘then 








osed, avoiding 


circumferential dissection. The less ridnipulation : 


performed, the. better the result& that will be db: 





E 


tained. An untied ligaturé placed around the fym~" 


phatic proximally will temporarily obstruct the 
lymph flow maintaining the bluish color. Addi- 
tional dye caf. bé. forged into the lymph vessel by 
gently massaging the anterior aspect of thé foot in 
an upward manner from the site of the injection 
dye to the .cutcdown* area. The lymphatic, thus 


isolated, is thén cannulated with a 27 or 30 gauge . 
Ye" needie, depending upon the size of the lym- : : 
phatic selected. for injection: itis rarely possible. * 


to cannulate with a needle greafer than 27 gauge. 
insertion of the needle through the skin flap before 
cannulating the lymphatics serves to reduce 
movement of the needle within "the vessel. Addi- 
tional security of the ‘needle in the, Jympnauo is 
obtained by Strapping: , 

|. The injection should bé stoned ata slow rate, 
ie, 0.1 ml, to 0.2 ml. per minute. Radiographic 
monitoring either by fluoroscopy or Serial radio- 
graphs after 1 ml. to-2 mi. has been injected will 
confirm the proper intralymphatic placement of 
the needle, as-well as the flow of the dyé; and rule 
out accidental intravenous. .jpjection. or. extra- 
vasation of the medium by" "perforation or rupture 
of the lymphatic. Monitoring will also permit 
prompt termination of the procedure inthe event 
that lymphatic blockage is presenti süch.situa- 
tions, continuation of the injectión will result in 


unnecessary introduction of, contrast material ánto.. 


the venous system via the lymphovenous com: 
munication channels.- if. the injection is satis- 
factory, approximately 610 ë ml. are then injected. 
However, as soon as it becomes radiograph- 
ically evident that ETHIODOL® (ethiodized oil) 
has entered the thoracic duct, the procedure 
should be terminated to minimize entry of the con- 
trast material in the sub-clavian vein. Two to four 
mi. of ETHIODOL* injected into the upper extrem- 
ity will suffice to demonstrate the axillary and 
supraclavicular nodes. in penile lymphography 
approximately 2 to 3 ml. of ETHIODOL® is 
required. In intants and children, a minimum of 1 
ml. to a maximum of 6 mt. should be employed. 
The rate of speed at which the contrast mate- 
rial may be introduced varies and is dependent 
upon the receptivity of the lymphatics in the indi- 
vidual patient. If the injection is proceeding at too 
rapid a rate, extravasation will be noted and the 
patient may refer to pain in the foot, leg or arm. 
At the completion of the injection, anteropos- 


terior roentgenograms are obtained of the legs or. 


arms, thíghs, pelvis, abdomen and chest (dorsal 
spine technique). Lateral or oblique views as well 
as laminograms are obtained when indicated. 
Follow-up films at 24 or 48 hours provide better 
demonstration of lymph nodes. and permit more 


concise evaluation of nodal architecture. 
As a general rule, the- smallest possible 


amount of Ethiodol* should be employed accord- 


ing to the anatomical area to be visualized. There- . 


fore, and to prevent inadvertent venóus adminis- 
tration, fluoroscopic monitoring of serial 
radiographic guidance of patients is recom- 
mended during the injection of Ethiodol*. 
Average dose in the adult patient for unilat- 
eral lymphography of the upper extremities is 2 to 
4 mi; of lower extremities 6 to 8 ml; of penile 
lymphography 2 to 3 mi; of cervical iymphog- 
raphy 1 to 2 mi. in the pediatric patient a minimum 
of 1 ml. to a maximum of 6 ml. may be employed 
according to the anatomical area to be visualized 
How supplied: NDC 0281-7062-37, Box of two 10 
mi. ampuls. 
CAUTION: Federal law prohibits dispensing with- 


out prescription. 
A development of Guerbet Laboratories. Formerly 


available from E. Fougera & Co. Inc. 


SAVAGE LABORATORIES INC. 
5222 ELM ST.. HOUSTON. TEXAS 77036 
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HE NEW IMPROVED 


.. » International usage for 
: over 30 years—be up to date 


See Your X-Ray Dealer 
MADE IN USA—. 


S) . SCHNEEMAN ELECTRONICS, INC. 
“GRANT'S PASS, OREGON 








Bind Your 
Journal Issues 
Into Valuabie 

Vigilant Volumes 


Pertinent information you sometimes desperately need is too often 
in the Journal issue you! cannot find. Single copies have a way of 
getting lost, Misplaced. or destroyed. It is better for you to let us 
permanently bind each journal into semi-annual or annual volumes 
then your reference source is always complete, organized and 
instantly at your service; We call them "Vigilant Volumes; they 
so caretully store and provide on instant notice so much knowl- 
edge of timely value. 





_ The cost per "Vigilant Volume," by official commission from the 
‘Journal publishers is but $5.95 per volume, permanently hard bound 
"in-washable ‘buckram, gold embossed with period dates, journal 


nante and. spécial insignia—plus your name stamped in gold leaf. 
"Vigilant Volumes are handsome library additions too, real con- 
versation pieces. these: volumes are bound in the authorized colors. 


. HOW TO ORDER 
Simply ship’ ‘your: journal. issues to us via parcel post, together with 
your hame, address, AND REMITTANCE, at $5.95 per volume. ‘Within 
45 days after recéipt, bound volumes will be shipped to yow: Price 
subject to change without notice. Please remit 50g per volume for 
return transportation and handling. 


PUBLISHER'S AUTHORIZED 
—. BINDERY SERVICE, Ltd. 


(Authorized Binders of All Jourrais) 
4440 W. Rooseveit Rd. 
Chicago, Hilinois $0624 











In Process 


CONSOLIDATED 
INDICES 


VOLUME VIII 


embracing 





The American Journal of 
Roentgenology, Radium Therapy 
and Nuclear Medicine 


Volumes 102-116 (1968-1972) 


Covers some several thousand pages of 
original papers, editorials, biographical 
sketches, and abstracts of both domestic and 
foreign journals published in THE AMERI- 
CAN JOURNAL OF ROENTGENOLOGY, 
RADIUM THERAPY AND NUCLEAR 
MEDICINE for the years 1968-1972. 


Fills a very definite need and will be 
welcomed by those who have occasion to 
consult the Journal during this five-year 
period. Increases the usefulness of your set 
of journals a hundred-fold. 


Order Your Copy 
NOW 


"e" AD GAME we we cee RUP Se Gee Ge GR (QUEMA Ge ae GARA wee Gee sun oe eee GNE 


CHARLES C THOMAS e PUBLISHER! 


301-327 East Lawrence Avenue 
Springfield * Illinois « 62717 


Send me the volumes | have checked below. | 
understand that orders are subject to the exhaus- 
tion of available stock. (This order is subject to 
withdrawal without notice.) 


Volume I (1903-1937) out of print 
Volume l (1938-1942), $10.00 
Volume HI (1943-1947), $22.50 
Volume IV (1948-1952), $23.50 
Volume V (1953-1957), $25.00 
Volume VI (1958-1962), $23.50 
Volume VII (1963-1967), $30.00 
Volume VIII (1968-1972), in process 
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New 2nd Edition! 


this new 2nd edition continues to be the definit se rence.in 
the field. The work of renowned specialists, ‘it détails -the most 
current radiologic knowledge and techniques. “New sections: ex- 
amine: endoscopic camera procedures; roentgenology of the liver 
and bile ducts; abdominal trauma; drug therapy; poe disease 
in childhood; and much more, 

Edited by ALEXANDER R. MARGULIS, M.D.; and H. JOACHIM, BURHENNE; M. D; with 
58 contributors. October, 1973. 2nd edition, 2 volumes, 1,689 pages. plus. FM IXIV, 


ond duplicate indexes 1.42, 8V;" X 11", 2,949 illustrations, té m n solor Price, 
$100.00. 





continued excellence 


comprehensive, authoritative Mosby references  - 


MOSBY 


aS A 


New 4th Edition! Moss-Brand- Battifora i 


RADIATION ONCOLOGY: Rationale, Technique, Results - 


This thorough revision details all aspects of the use of radiation to treat cancer. Tepits: ... 





ot 


include: the expanded role of radiation in treatment of childhood cancers: abreast.. 
carcinoma; radiation techniques for Hodgkin's disease; and much more. d DX 


By WILLIAM T. MOSS, M.D.; WILLIAM N. BRAND, M.D.; and HECTOR BATTIFORA, M.D. Qieber, 1973. Ath édition, 
622 pages plus FM I-X, 634” x 935", 332 illustrations. Price, $28.50. 


A New Book! 


SMALL VESSEL ANGIOGRAPHY: Imaging, Morphology, 
Physiology and Clinical Applications 


This collection of reports from an important symposium focuses on the latest advance- 
ments in the field. Noted authorities contribute in-depth discussions on:;X-ray: image in- 
tensifiers; the significance of fine sellar, parasellar, and central cerebral arteries in diag- 
nosis; and more. 


Edited by SADEK K. HILAL, M.D., Ph.D.; with 7 co-editors. December, 1973. 529 pages plus FM I-X, 814” x 11", 846 
illustrations. Price, $45.00. 


A New Book! ee M 


BASIC SCIENCE PRINCIPLES OF NUCLEAR MEDICINE” 


This new volume carefully examines the scientific basis for the practice of nuclear medi- 
cine. Topics include: relevant mathematics; nuclear physics; physical chemistry; tracer 
kinetics; radiation biology; electronics; specific instruments; statistical principles; com- 
puter science; and more. 


Edited by CHARLES M. BOYD, M.D.; and GLENN V. DALRYMPLE, M.D.; with 11 arene authors. May, 1974. 
Approx. 320 pages, B" 10", 264 illustrations, About $21.75. 





TIMES MIR MIRROR 


THE C. V. MOSBY COMPANY * 11830 WESTLINE INDUSTRIAL DRIVE * ST. LOUIS, MS SOUN 83141 
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Specifically designed for accurate 





well-tolerated retrograde cystourethrography 
Specifically packaged. 250 ml. in calibrated Well tolerated. No irritation or other undesi 
500 ml; bottle for dilution with sterile water or able effects have been reported following its 
5 per cent dextrose solution. administration in clinical investigations.* 


Complete ina single unit, For greater dilution *Dataon file at Sterling-Winthrop Research Institute, 


capacity—calibrated bottle conveniently suited TT ! 
to 1 to 1 dilution. For flexible dosage range— the specitic for retrograde cystourethrograp! 


concentration is easily adjusted over a New Hyp q -Cy & 
wider range. a Ue Sto 


brand of 


meglumine diatrizoate, USP 





a logical addition to 
the expanding Hypaque? 
product line 


Hypaque-Cysto: 


brand of 
meglumine diatrizoate, USP 


Sterile Aqueous Solution 

For Retrograde Cystourethrography 

Description: Hypaque-Cysto is a radiopaque medium which 
contains approximately 141 mg. organically-bound iodine po: 
mi. it is a 30 per cent (weight/volume) sterile aqueous solu- 
tion of the meglumine salt of 3,5-diacetamicio-2,4,6-triirodo- 
benzoic acid (CisH54I 4N40,;). The viscosity is 1.94 cps at 
25°C. and 1.42 cps at 37" C. The pH is adjusted with hydro- 
chioric acid or meglumine solution. Hypaque-Cysto is clear 
and coloriess to pale yellow. it should be protected from 
strong tight. The solution is relatively thermostable and may 
be autociaved. Calcium disodium edetate 1:10,000 has been 
added as a sequestering stabilizing agent. 

Action: Hypaque-Cysto is a diagnostic radiopaque medium 
which provides visualization of the lower urinary tract. 
Indication: Hypaque-Cysto is indicated for retrograde 
cystourethrography. 

Adverse Reactions: No irritation or other undesirable effects 
have been reported following the administration of Hypaque- 
Cysto in clinical investigations. 

Dosage and Administration: After the bladder is emptied, 
Hypaque-Cysio is gently instilled without force, often beyond 
the first desire to micturate, but not beyond the point of 
urgency or mild discomfort, The volume required to fill the 
bladder to slightly less than capacity may vary from patient 
to patient. 

Bladder capacity in normal adults is generally 200 to 300 mi, 
and rarely, up to 600 mi. Capacity at birth is 20 to 50 ml., and 
increases about 400 per cent in the first year. in children 

3 to 5 years oid, bladder capacity is 150 to 180 ml. in 
children oider than B years, it is in the low adult range. 

in disease, bladder capacity in adults may vary from 50 ml. in 
neurogenic "reflux" bladder to over 1000 mi, in autonomous 
bladder or chronic lower urinary tract obstruction. 

Repeat examination may be required to detect reflux, or in 
function studies. 

The concentration varies with technique and equipment used. 
Hypaque-Cysto may be diluted with sterile water or 5 per cent 
dextrose solution, as indicated in the following table. 


Final Solution 





To Make Add Contains 
Sterile water 

Final Final or 5% dextrose 

conc, volume solution lodine 
30 96 250 mi. -== 141 mg./ml. 
25 95 300 mi. 50 ml. 118 mg./mli. 
21.496 350 ml. 100 mil. 101 mg./ml. 
20 96 375 mi. 125 ml. 94 mg. / mi. 
18.896 400 mi. 150 mi. 88 mg./ml. 
16.7% 450 mi, 200 mi. 78 mg./mi, 
15 % 500 mi. 250 mi, 71 mg./mi. 


How Supplied: Calibrated 500 mi. dilution 
bottles containing 250 ml. Hypaque-Cysto; 

tubber stoppered, with inner remov- 
able seal and screw neck. 









Winthrop 
Winthrop Laboratories 
New York, N.Y. 10018 


Winthrop... 

the company y 
that offers you * /7 
a choice j 


(1620) 


CHARLES € THOMAS 





PUBLISHER — 





COMPLICATIONS OF DIAGNOSTIC RADIOL- 
OGY by John F. Weigen, Pulo.Aito- Medical 
Clinic, Palo Alto, California, and Sydney F. 
Thomas, Chico, California. This work will be of 
value to all physicians who use diagnostic radiol- 
ogy, so that they may balance thé risk. of a 


specific examination against ‘the need. for the 
study. 73, 576 pp., S1 il, Edu $25. 75 


THE FUNDAMENTALS OF. XRAY AND 
RADIUM PHYSICS (5th Ed., 2nd Ptg.) bv 
Joseph Selman, Univ. of Texas. Tyler. This 


material has been largely ` rewritten “Simplifying | 


the explanation of basic principles and moderniz- 
ing concepts wherever necessary: “Directed: 
marily toward the student radiologic technologist. 
and beginning resident in radiology. '72, 552 Bp. 
306 iL, 16 tables, $12.95 












THE FUNDAMENTALS OF RADIOLOGIC 


SCIENCE by John Hale, Hospital of the Univ. of 
Pennsylvania, Philadelphia. Chapter headings in- 
clude: Review of Basic Mathematics; Basic Physi- 
cal Concepts; Atomic and Nuclear Physics; 
Machines for Producing Radiation and the Radia- 
tion Field; Interaction of Radiation of Matter; 
and Dose Kerma and Exposure. ‘74, about 328 
pp., 172 il, 3 tables 


XERORADIOGRAPHY OF THE BREAST (2nd 
Ptg.) byv John N. Wolfe, Hutzel Hospital, Detroit. 
Foreword by Wendell G. Scott. This monograph, 
written by the foremost authority in xerography, 
covers basic principles and techniques. The sec- 
tion on interpretation, should be of value to 
those involved with breast disease. 74, 194 pp. 


ou 
D 

$, 

Map etr 


(8 1/2 x 11), 242 il. (92 in color), 825.50 
ROENTGEN EXAMINATIONS IN ACUTE 
ABDOMINAL DISEASES (3rd. Ed) by J... 





Frimann-Dahl, UHeval Hospital, "Dslo, Norway. 
This book is principally concerned with roentgen 
anatomy of the abdomen and unusual or normal 
variations. Diagnosis of the most important acute 
abdominal diseases is also covered. 74, about 
580 pp., 614 il. (4 in full color) 
* Orders with remittance sent, on approval, postpaid * 
301-327 EAST LAWRENCE AVENUE 
SPRINGFIELD + ILLINOIS + 62717 
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Lateral View 


Figure |—Normal Laryngogram. 


A. Quiet Breathing: Oropharynx (x); laryngeal vest 
hypopharynx (y); laryngeal ventricles in hypophar 
valleculae (a); pyriform sinuses (b); anterior commiss 
posterior commissure (d); hyoid bone (e); calcified 
cartilage (f); epiglottis (h). 
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B. Phonation: W 
vowel “eee” is sou 
high pitch, the oro 
X) becomes disten 
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-7 - — f C Modified Valsalva: 
~ This is likened to blow- 
ing the trumpet with | 
lips closedandcheeks [RB 
fully expanded. Even 
greater distention of 
the oral pharynx (x 
8) and laryngeal vesti- 
= f bule (y) develop with 
| =f reversal of the gentle 
| EJ ENOBGUTNEUI CTI: 
—  MI'EUEOBUCNENCIMCIE 
row). Note how well 
the pyriform sinuses 
b) are now visualized. 
The hyoid bone (e) lies E 
higher in the neck. | m p 
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D. True Valsalva: As one strains against the closed 
glottis, the previously elevated hyoid bone (e 

seen in Fig. C) now descends to rest upon the thy- 
ro his is cogent evidence of normal 
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Radiographs and caption material from the American 
College of Radiology--An Atlas of Tumor Radiology- 
Yearbook Medical Publishers, inc. Reprints of this and 
subsequent reports available upon request. Please 
write Eastman Kodak Company, Dept. 749, Radiogra- 
phy Markets Division, Rochester, New York 14650, 


Figure li—Subgiottic Tumor at Anterior 
Commissure. 


Modified Valsalva: The laryngeal vestibule 
(y) is well distended and its anterior wall 
(arrow) bulges anteriorly as should be during 
this maneuver. Note too, the distended pyri- 
form sinuses (b). A large polypoid mass (m) 
involves and extends below the anterior por- 
tion of the laryngeal ventricle. Note total dis- 
ruption of the anterior commissure (c). 


igure Itl—True Vocal Cord Tumor with Marked An- 
erior Commissure Involvement. 


lodified Valsalva: The opacified irregularly lobu- 
ated laryngeal mucosa (m) lies well behind the site 
bf the normal anterior commissure (c). The anterior 
portion of the laryngeal ventricle (z) too has been 
destroyed. Most of the anterior wall (arrow) of the 
aryngeal vestibule (y) appears unaffected. 


Quality, confidence and performance. Words that mean a lot 
to us at Kodak. 

We believe in quality products ... because we feel that when 
you see the name Kodak you should expect the kind of reliability 
that comes from years of experience in medical radiography. 

We're confident that the Kodak x-ray film you choose will do 
the job you want it to. And do it well. And also that you can be sure 
of getting the right film for the right job... whatever it may be. 

And we're always looking for new ways to enhance the perform- 
ance of all our products. That's why we worked to develop the 
KODAK X-OMATIC Films which offer you a new approach to im- 
proved image quality. And they provide the timesaving 
advantages of automatic 90-second processing. 

We'd like to help you. Contact your local Kodak 
Technical Sales Representative for more information, 
or consult your medical x-ray products dealer. 


A commitment to quality. 











We changed our name fram Nuclear. 
Chicago to Searle Radiographics. We have 
also strengthened our organization so that 
we can offer more comprehensive service 
devoted to the field of diagnostic imaging. 
Our primary concern, however, remains 
unchanged, We want you to have the best 
possible equipment for this very vital 
procedure, because the patient is our 
ultimate concern as well as yours. — 

Saying that we do more gamma imaging 
than anyone in the world may sound 
boastful, but it happens to be true. 
Pho/Gamma is the instrument of choice 
in weil over 70% of the hospitals and 
laboratories utilizing this type of diagnostic 





-a Searle Radiographics.We do more 
gamma imaging than anyone in the world. 


tool... and for very good reason: 

The importance of the procedure is only 
surpassed by the quality of the system. 
And the quality of our system is quite 
simply unsurpassed, Pho/Gamma and 
Searie Radiographics means gamma 
imaging. Need we say more? 


SEARLE 


Searle Radiographics Inc. 


(Formerly Nuclear- Chicago) 
Subsidiary of G. D. Searle & Co, 
2000 Nuclear Drive 


Des Plaines, Illinois 60018 CM-319 


make Special Procedures routine procedures 


SCHONANDER u 


CUTFILM CHANGERS 


BASIC FEATURES: 


3 exposures per second 
Biplane—simultaneous or 
alternate exposures 


20 films capacity 
Punch card control 
Stands for various applications 


For fùrther information 
contact your loca 
supplier or write 





Announcing the 


MV 300A 


300 FILM 
MOTORIZED 


X-RAY 


VIEWER 
READ 12 FILMS 
Six 
Over Six 


AEREE 





um ' Now the Jumbo 6 over 6 300 Film Motorize: 

Viewer, the only viewer made to read 12 - 
14 x 17" films or 84" wide panels of smalle 
film sizes. Individual control of light (bright 


Wr nly 99%” Wide, 93 9/16" High, 28 9/16" Deep, mete vd vibes ——' 50-¢ 
5” Wide Formica shelf. | piexig ‘wing panels. 


00 Film capacity, 50—6 bank panels. 





Fast action—60 Second maximum access time 
| to any film. The 50 button—MV200C Selectoi 
E ' is available for automatic case retrieval. 


! i Hundreds of MV200A are in use. Radiologist: 
| d. de d > a: > MV 2 e 
ubt and Gotenet same as the PUMA SUITE agree it is the best and now the MV300A 


offers still greater value; easier reading, large 
capacity, faster action, minimum floor space 
and lowest cost per film! 


& S Motorized Viewer with new modular construc- 
on for easy delivery in sections and quick installation. 





iei, MV300A 300 Film Viewer * 
l MV200A 200 Film Viewer 
S. & S. X-RAY PRODUCTS INC. MV200C Selector 
87-93 JAY STREET, BROOKLYN, N.Y. 11201 FOB Brooklyn, N.Y. 
Telephone: 212-852-6900 Brochures, Dimensions & Users List on request 
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_Images this big. 
Upto 12 per second. 


Spot recording from one frame every two changeable receiving 
Mity that covers all rapid seconds through 12 frames per magazines permit immediate 
ing technics, General second. All with individual processing of individual 
Electric offers the 105 mm frame phototiming. patient films. 
camera. It's one major : : 
recording medium of GE's E" Independent selection of kV, 
Fluoricon* 300 image system. ^ tormat; plus life size images mA and time utilizes the full 
A direct result: improved ining s nsilersdY» inch. OU MI capan 
resolution for each film magnified mode. regardless of technic selection, 
a feedback circuit assures 


because of the 300's cesium 


iodide image tube. The 105 cameraiseasytoload proper film exposure. And 


with up to 400 frames; threads ^ asynchronous exposure timing 
And, with the 105, you get automatically into the receiving provides maximum exposure 
selectable exposure rates, magazine. Separate, inter- time at fast frame rates. 


There's only one General Electric 105 mm photospot camera; 
ne caue tn taka advantanea of its nerformance... 





the remote approach 


Total remote control of 
radiography and fluoroscopy, 
plus tomography and 
zonography, result from the 
Telegem® 90 system’s multi- 
function performance 
Capability. 


Here, the 105 mm photospot 
Camera mounts inside the 
90°-90° table on the image 
system. From remote control. 
record desired images, such 
as those during anatomical 
variance fluoroscopy. For 
this technic, the system’s 
multiple, oblique tube unit 
angulations let you look 
around either side and to the 
head or foot. In effect, it 
rotates the patient by video 
instead of by hand. The 105 
camera’s recording range 
also extends to specialized 
radiographic studies such as Reduce or eliminate cassette changing during GI examinations 
voiding cystourethrograms. with the 105 mm camera. Image shown here at actual size. 








For all radiographic and 
fluoroscopic procedures, 
General Electric offers a 
choice of working 
approaches. And, within 
each, a coordinated 
combination of equipment 
maximizes total 


informational performance. 


In the tableside approach, 
GE's 105 mm photospot 
camera mounts on the - 
Fluoricon® 300 image 
system and is supported 
over a Monitrol® 
diagnostic x-ray table. 


RsF oyztem. - 


the tableside approach 


This system application 
the 105 camera permits 
such technics as life siz: 
photospot images, in the 
intensifier's 42 inch 
magnified mode; and th 
ability to perform rapid 
sequence filming, such 
duodenal cap series ant 
esophageal studies. 
For these and other 
examinations, a signific 
reduction in radiation c 
be achieved, compared 
with conventional 
spot-filming. 








Recording of rapid anatomical motion of the esophagus is 
facilitated by frame rates up to 12 per second and exposure ti 
as short as 2 ms. This 105 mm image shown actual size. 





the general 
approach 


1 general vascular procedures 
ooms, the 105 camera/image 
ystem/cath table equipment 
onfiguration permits still more 
hotospot technic applications. 


icluding: fluoroscopic localization 
f the catheter and rapid-film 
»cording. Lets you make sure the 
natomical part and/or the catheter 
re precisely positioned before 
ection; allows minimum use of the 
ontrast medium per examination. 
/ith all the operating benefits of a 
2e-through film changer. 


nother application of the 105 

amera is quick, post-operative 
Iming of certain surgical procedures, 
ich as coronary bypass and 
acemaker implantation. Permits a 
ermanent record of the position 
oserved during fluoroscopic 
onfirmation. 








Vascular 
Systems 











Recording of general vascular procedures with the 105 mm 
camera makes optimum use of the system's full capability, 

including all generator mA stations, choice of focal spots, 
tube capacity and digital display of exposure time. 

Image shown here actual size. 


he cardiovascular approach 


Now high frame rate photospot recording—up 
to 12 exposures per second—is as easy to 
perform as cine filming for cardiovascular 
procedures.Enables fluoroscopic confirmation 
of the catheter position prior to film recording. 
A press of the foot switch activates the 

GE 105 mm photospot camera. 


In addition, the 105 camera can reduce the 
number of film changer runs required for an 
examination. For example, make one changer 
run, then check other areas in question with 
the 105 camera. Means minimum contrast 
injected; less elapsed time per examination; 
greater technic convenience. 





leurological - 
cystems 


the specialized 
approach 
















Collimated 105 mm image of ventricle filling, 
shown actual size. 


In comprehensive neurological 
procedures rooms, General Electric's 
Neurotome™ system integrates the 
components and the capability for a Mail data-request card below 


variety of neuro examinations. All with for additional GE Systems informatio 
minimum patient handling and pr r 


reduced total procedural time. 
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Consider, for example, some of the 
technics provided by the system's 105 
photospot camera: 


FIRST CLAS 
PERMIT NO. ! 
MILWAUKEE, 






Technics like dynamic recording of 
éthe ventricles, while the patient is 
rotated through 2-450? and the camera 
projection rotates 330? around the 
patient; magnification studies, either 
geometric or electronic; localization 
and recording of vascular 
abnormalities, such as a carotid artery 
aneurism; and, confirmation of proper 
contrast injection, visually noting on 
the video monitor when the camera 
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View 105 mm photospot 
films just this easy . 


Any illuminator provides a 
study station for the 105's big 

4 x4 inch films. A good 
example: GE's Fluoroline* 
Mobilview mobile magazine 
illuminator system. Each single 
panel or 2-tier panorama, 
holding dozens of films; can be 
viewed with push button 
random access to panels. 





. Service and financing to 
complement any system's performance 


To help you acquire the. GE procedure rooms Plus Maxiservice®, the full-service, true 


you need, and to keep your procedure lease and maintenance plan that includes 
schedules on schedule; GE offers a everything for a pre-budgeted monthly fee. 
broad range of servíce and financing And, a range of Mind-Easer financing plans 
programs. | to match your objectives. 


Your GE representative has details. 
For example, Planned Maintenance Service 


(PMS) with routine scheduled maintenance General Electric Medical Systems, 
ata preset monthly fee. Milwaukee, Toronto, Liege, Madrid 


GE 
| leasing plans 


GENERAL GO ELECTRIC 








ease send me the systems brochures checked below: 


Neurological systems |] Telegem 90 [Q Cardiovascular room 
General Vascular room [7 Fluoricon 300 [J Financing [_] Mobilview 





ould also like information on: To speed comprehensive GE systems 


information to you, get in touch... 
mail this card today. 
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— the new Curix Copier, ^ ENA RPIR Copy Film. Ae e ecc 
and Curix RPIR Copy ilm Ve — — - The 90-second film desi igned specifically for high quality 

— are all that's necessary in producing high ^ radiographic copying.:Its maximum exposure latitudes 
quality, high fidelity copies ofa wide range ^ allows copying of a wider range of film densities and it 

of x-ray films, as well as copies for can be used with daylight, 
subtraction techniques. Tungsten or U.V. lamps. 

The Curix Copier Curix RPIR Copy film is available 


A compact table-top unit featuring in 50 sheet packages 8" x 10 ,. 
vacuum Gaiden — ists in the 10" x 12^, and 14^ x 17", and. can 
x-ray copier field. be used in other copying systems 

The Curix Copier offers the as well as the Curix Copier, P 
versatility of both duplication and The Curix Copy System takes - 
subtraction over a wide latitude. the guess work out of x-ray film 

Uncomplicated exposure settings copying — offers total convenience 
make it extremely easy to operate, to every radiology department. 
described in detail on the reverse i, iE 
side. dX 


Two basic components: 








A Division of IPCO Hospital Supply Corporation 
400 Columbus Avenue * Valhalla, N. Y. 10595 * (914) 769-5990 












6 easy steps to high quality copies 









ees 


Set the Timer for th 





2 


Close the Vacuum Switch. e desired exposure. 





) Select the desired mode of operation — 
duplication or subtraction. ` 








Place the original radiograph on the copy 4 
board with a sheet of Curix RPIR Copy film 
on top. 











When the exposure is completed release the ~ 
Vacuum, raise the top, and process the copy 
In any standard automatic processor. 


Close the cover and depress the 
Timer Button. 








A Division of IPCO Hospital Supply Corporation 
400 Columbus Avenue * Valhalla, N. Y. 10595 e (914) 769-5990 





Lighten the burden with 
PICKER 


ONE OF THE C. T. COMPANIES 


The busier your diagnostic 
department, the more you 
need Picker equipment. 
You're constantly striving for 
better diagnostic images. For 
more diagnoses per room, 
per day. 

You simply can't chance 
quality of images. Or risk the 
possibility of unnecessary 
equipment downtime. Clearly, » 
the more you try to serve 
your patients, the more the 
mounting pressure tries your 
patience. You have enough 
medical problems to solve. 





Give your equipment problems 
to Picker. 

We have the versatile 
systems and proven hardware |= 
— either x-ray, nuclear, ultra- © 
sound, or therapy. And E 
Picker backs you up with the ~~ 
largest technical/service mm 
organization in the industry 
to keep even your busiest 

.rooms operating more hours 
per day, more days per year. 
Call your local Picker 
representative, or contact 
Picker Corporation, 595 Miner 
Road, Cleveland, Ohio 44143. 








jpecial-Purpose Room. Photo courtesy Riverside 
-ommunity Hospital, Riverside, Califérnia. 
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'adiographic/Fluoroscopic Room. Photo courtesy 
adiology Clinic, Ann Arbor, Michigan. 
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uclear Medicine Department. Photo courtesy 


ickson Memorial Hospital, Miami, Florida. 





Remote Control R&F Room. F 


Veterans' Administration Hos 


Special-Purpose Room. Photo courtesy University 
of Oregon Medical School, Portland, Oregon. 
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Mammorex® is a completely coordinated Cassetteless Radiography Sui 
mammography system. Holy Family Hospital, Spokar 
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Ultrasound Diagnosis. Echoview VI Laminograph Therapy Simulator Room. Phc 
being used in OB/GYN application. Manitoba Cancer Institute, Wi 


PICKER 


ONE OF THE CIT COMPANIES 
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Medical Linear Accelerators | fs 





Powerful tools for radiotherapy 


Clinac 4 


Power, Precision 
and Reliability 








The most successful medical linear acceler- 
ator in use today, the Clinac 4 has effectively 
become the standard of second generation 
supervoltage therapy equipment. Excellent 
clinical characteristics, outstanding beam 
definition and exceptionally flat fields, 
permit aggressive and accurate radiotherapy. 
High dose rate and mechanical precision 
provide time savings and rapid treatment + 
set-ups. Modular design, combined with 
positive preventive maintenance has 
resulted in an outstanding reliability record 
for the Clinac 4. 


Clinac 4S 


Clinac 4 Performance 
From a Wall-Mounted Unit 


The Clinac 4S has all the desirable Clinac 4%. 
beam characteristics, plus some distinctive 
features of its own: It provides the largest 
field sizes routinely achieved by any com- 
mercially available medical linear acceler- 
ator. Precise set-ups are facilitated by a 
hand-held pendant, which remotely controls 
all collimator and gantry motions — and by 

a wall-mounted digital readout panel that 


Clinac 18 


New Keystone for Radiation 
Therapy Centers 


A high energy photon beam at 10 MV and 
electron beam energies from 6 to 18 MeV 
> available from this 100 cm isocentrically 
mounted machine. A 5 MW klystron tube 
powers the unit. A fully achromatic beam 
ending magnet and a gridded electron gun 
assure stability. Dual dosimetry and inde- 
pendent interrogate circuitry are standard 
atures of this instrument. Because of these 
^ar-cut advantages, the Clinac 18 has been 
videly accepted as the equipment of choice 
for progressive therapy centers around the 

world. More than 30 units are scheduled 

for installation within the next two years. 




















Clinac 12 


Dual Modality in 
an Economical Package 


Combining the innovative 
design features of the 
Clinac 18 with the prover 
power circuits of the 
Clinac 4, the Clinac 12 
offers dual modality at 
minimum cost. The ma- 
chine features an 8 MV 
nhoton heam and 4 to 1? 


Clinac 3o 


New Opportunities for High 


Energy Therapy and 





Varian's Customer 
Support Program 


Training of Personnel 
Varian's week-long training course 
in Palo Alto teaches equipment 
operation and much more. Attend- 
ees learn to use the Clinac efficiently 
and to carry out preventive main- 
tenance, trouble shooting and basic 
repair procedures. Varian's step- 
by-step operation and maintenance 
manuals are comprehensive and 
easy to understand. 


World-Wide Service 


Varian maintains service offices at 
strategic points around the world. 
They are equipped and staffed to 
meet all routine maintenance and 
emergency service needs. A mem- 
ber of our service staff is always 
avilable to help trouble-shoot a 
problem on the phone or arrive on 
the scene within hours. 





# 


Users’ Meetings 

All Clinac owners are in- 
vited to attend and partici- 
pate in periodic Users’ 
Meetings. These seminars, 
which have attracted as 
many as 150 therapists 

and physicists, are a forum 
for exchanging new data and 
techniques on the Clinacs. 


Come Visit Us. 


If you are traveling to California, 
we invite you to visit us. Our staff 
will be pleased to discuss and ans- 
wer any questions you might have 
about Clinacs. If you cannot come 
in person, ask our local people to 
visit you, or write for literature on 
any or all Clinac linear accelerators. 


Varian Radiation Division 
611 Hansen Way, Palo Alto, 
California 94303 


varian 


radiation division 


Research 








X-ray energies of 10 and 25 MV, pl 
energies to over 30 MeV, combine t 
Clinac 35 the most powerful medic: 
accelerator manufactured today. Dı 
to 1200 rads/min. at a meter, and a 
research beam bring new opportuni 
field of radiotherapy and high-powe 





Cart — Thi: 
Assisted Radia 
apy system is c 
with all rotatio 
and lets the the 
initiate sophist 
treatment proc 
confidence that 
personnel can : 
implement thei 


United States offices: Atlanta, G 
Chicago, IL * Dallas, TX * Detr« 
Fort Lauderdale, FL * Los Ange 
Philadelphia, PA * Springfield, ? 
St. Louis, MO. 

In Europe: Varian A.G., Steinhz 
strasse, 6300 Zug, Switzerland * 
Associates Ltd., Russell House / 
Road, Walton-on-Thames, Surri 
England * Varian Electronics A; 
Ryllingever, 2720 Vanloese, Der 
In South America: Varian Indus: 
Comercio Limatada, Av. Dr. Ca 
de Mello 1644, V. Olimpia, Sao I 
Brazil, Caixa Postal 11452. 

In Mexico: Varian S.A., Fco. Pet 
326, Mexico 5, D.F. 

In Australia: Varian Pty. Ltd., 82 
Street, St. Leonards, 2065 New S 
Wales, Australia. 


In One Minute a Load-A-Mat 
unloads and reloads this many cassettes. 








while delivering four radiographs 
to the processor. 


In 15 seconds, the RADX Load-A-Mat can unload and comes out of the processor. You're no longer troubled 
reload an X-ray cassette automatically. And in broad with artifacts, fogging, static or double exposures. No 
daylight! It attaches directly to vour film processor, ruined screens either. And the Load-A-Mat lets vour 
so that radiographs are ready for viewing in only two processor operate steadily for hours at full capacity. 
minutes. Think what this means... no darkroom tie Two Load-A-Mat models handle four sizes of either 
ups. No passboxes. Greater efficiency. Fewer errors. KODAK X-OMATIC Cassettes or the new LOAD-A- 
More patient processing. MATIC Cassettes available with your choice of mediw 
The remarkable Load-A-Mat accepts four sizes of fresh high speed or super high speed screens. Realize the 
film in separate light-tight portable magazines. Each kind of sav ings in time and money a Load-A-Mat can 
stores 200 sheets of standard film furnished by the bring to vour “radiology operations, 
manufacturer of your choice. Once bulk-loaded into Call or write RADX, P.O. Box 19164, Houston, Te: 
the magazines, the film remains untouched until it 77024, 713/468-9628. 
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X-ray service 
that's three ways better. 

















This is the first X-ray system with 
designed-in serviceability. A three-part 
program approach helps you get the 
most from your X-ray equipment and keep 
it operating! 


Siemens Optimatic generator systems are 
equipped with an Automatic Fault Finder 
that tells you if your X-ray equipment is 
functioning normally. It also provides an 
easy way to find out what's wrong 
whenever faults occur. No more guessing. 
In the event of malfunctions, the 
Fault Finder, built into the control 
cabinet, helps pinpoint the problem. 





No time-consuming and complicated 
circuit tests and measurements are needed. 
Repair work can be started immediately. 
Designed-in serviceability from Siemens. 


Finding a fault is one thing. Having the 
parts to correct it is something else. 
Siemens Service Support Kits contain all 
of the most frequently used parts and 
easy-to-understand manuals in a compact 
carrying case. Each Siemens service 
center has them. You can even purchase 
your own. Designed-in serviceability with 
modular systems from Siemens. 


Your Siemens serviceman carries a 
complete microfilm history of every X-ray 
system he services. This case history 
includes circuit diagrams, installation, 
modification and service records. 

It’s portable, eliminating the need to 
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Siemens offices have duplicate case 
histories. If difficult technical problems 
arise, or if special components are 
needed, a single telephone call brings 
an efficient solution. 


Siemens X-ray Service System. You're 
dealing with the shortest, surest service 
system possible. The one with designed 
in serviceability that's three ways better 
Another good reason to see your 
Siemens specialist. 


Siemens Corporation 
Medical Systems Division 
186 Wood Avenue South 
Iselin, New Jersey 08830. 
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_» As many as 15, 42, 
or 80 images on 
one Xray film... 

With highest resolution. 
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An imaging system is no better than its 
weakest link, which up to now has been the 
interface between the display scope, lens, 
and film. 


The new Searle Radiographics Microdot™ 
Imager provides a new dimension and 
convenience to Pho/Gamma? scintiphotog- 
raphy. Now you can put up to 80 static or 
cine sequential Pho/Gamma images on one 
film and maintain the same fidelity of a 
single image! 


You simply select the film size most suitable 

for each study and you can choose: one 

single view dual intensity whole body image: 
side by side anterior and posterior whole 

body images; life size images (with 11" x 14" 
film); single large images on 8" x 10" and 

5" X 7" film; sixteen or nine 214" images, or 

six 134" images; and eighty, forty-two, or fifteen 
1" images. 
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In addition, the Microdot offers: 


* A revolutionary new display scope with the 
highest resolution and uniformity available. 


e Specially designed compensating lens. 


* Constant focus and no astigmatism 
regardless of dot intensity and location. 


* Absolute exposure control. 
* Totally electronic image positioning. 
* Fifteen selectable imaging formats. 


* Automatic interlocks for trouble-free 
operation. 


* Exclusive lightweight cassette design. 


Number one in gamma imaging... 
Imagination keeps us there. 


SEARLE 


Searle Radiographics Inc. 
Subsidiary of G. D. Searle & Co. 
2000 Nuclear Drive 

Des Plaines, Illinois 60018 
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CHARLES C THOMAS : PUBLISHER 


RADIOASSAY IN CLINICAL MEDICINE. Edited by William T. Newton and Robert M. 





Donati, both of Washington Univ., St. Louis. (9 Contributors) The editors have selected ` 


varied techniques in the field of radioassay and varied types of compounds of clinical 
significance for presentation in this book. 74, about 147 pp., 41 il., 24 tables... 


MERCURY, MERCURIALS AND MERCAPTANS. Edited by Morton W: Miller and 
Thomas W. Clarkson, both of The Univ. of Rochester, Rochester, New York. (35 
Contributors) Current and relevant research in the general areas of biological effects 


dealing with mercury-related compounds are critically analyzed and current status of — 


these areas evaluated. '75, 404 pp., 116 il., 57 tables, $19.75 


MODERN THIN-SECTION TOMOGRAPHY. Edited by Arnold Berrett, New York- 


Medical College, New York; Sam Brunner, Gentofte Hospital, Copenhagen, Denmark; 
and Galdino E. Valvassori, Univ. of Illinois, Chicago. Foreword by Solve Welin. (2/ 
Contributors) Contains chapters on the history of tomography, physical principles 
involved and descriptions of the machines employed. 75, 252 pp. (7 x 10), 496 iL, 17 
tables, $26.50 


THE BIOLOGICAL AND CLINICAL BASIS OF RADIOSENSITIVITY. Edited by 
Milton Friedman, Instituto Regina Elena, Rome, Italy. (35 Contributors) Chapters are 
assembled under these major headings: changes produced by irradiation at the molecular 
level; radiobiology studies; pathology studies; changes produced by irradiation at 
cytological level; influence of recovery; clinical concepts. 74, about 559 pp. (7x 10) 
373 il., 67 tables 


THE AORTIC ARCH AND ITS MALFORMATIONS: With Emphasis on the Angio- 


graphic Features by Wade H. Shuford and Robert G. Sybers, both from Grady Memorial ^ —- 


Hospital, Atlanta, Georgia. Separate chapters are. devoted to each of the congenital 
anomalies of the aortic arch that have interest, either because of their clinical 
manifestations or radiologic features. '72, 288 pp., 246 il., $19.75 


THE ROENTGENOGRAPHIC DIAGNOSIS OF DISEASES OF THE THORACIC 
AORTA by Steven H. Cornell, The Univ. of lowa, lowa City. Current knowledge about 
plain film and angiographic diagnosis of lesions of the thoracic aorta is brought together 
for the first time in one volume. ’73, 292 pp., 220 il., $15.75 


INDICATIONS AND ALTERNATIVES IN X-RAY DIAGNOSIS by Melvyn H. 
Schreiber, Univ. of Texas, Galveston. This work describes and depicts various kinds of 
roentgenologic examination available for the unravelling of diagnostic problems. It is 
divided into chapters on organ systems, with common abnormalities illustrated. '70, 128 
pp., $4.50, paper 


Orders with remittance sent, on approval, postpaid ——————————— 


301-327 East Lawrence Avenue * Springfield . Illinois * 62717 








'stablishes control. 








Litton 


Profexray presents a revolution- 
ary fluoroscopic table system 
with total remote control. 


Nobody else has anything like it. 


The new Program-6 system lets you 
work a complete gastro-fluoroscopic 
procedure without ever going back 
into the room. 

A six-cassette film magazine-is 
loaded before the procedure — mixed 
sizes, 8 x 10, 10 x 12, or 11 x 14 film. 
Then, direct from the remote console, 
you handle all your programing—as 
well as table top movement; table tilt; 
collimation (automatic, for spot film); 
complete automatic exposure con- 
trol; compression; fluoroscopic and 
spot-film timing; cassette size and 
mode selection; television monitors; 
intercom. The convenience is satis- 
fying. The time-savings can be 
enormous. 


The basic Program-6 system in- 
cludes a new, over-sized 90/90 flu- 
oroscopic table with over-the-table 
tube; a cesium-iodide, dual-field 9" 
image intensifier with TV viewing; 
control console; a six-pulse, three- 
phase 800 MA generator. 


It's another part of the Profexray 
radiology revolution: equipment and 
concepts to completely overthrow 
an old order of doing things, and give 
you new standards of efficiency. 


Your Profexray representative is 
ready today to fill you in on 
Program-6. Contact him, and you'll 
put an improved radiology depart- 
ment under your control. 


PROFEXRAY 


Des Plaines, Illinois 60018 


Litton technology: 
The 2nd American 
Hevolution. 
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the environment. 


zlysodrast works and works safely. 

itudies have shown that Clysodrast, administered as 
ommended, rapidly and completely cleanses the colon 
ile producing no more adverse effects than enemas using 
ter alone." ? 


-lysodrast is the only colonic evacuant that can perform 
three of these essential actions: 


|. effectively cleanses the colon 
'. prepares the mucosa for deposition of Barium 


3. aids in the complete and rapid elimination of contrast 
dia when added to the Barium enema. 


since the release of Clysodrast over a million procedures 
lizing Clysodrast have been performed. Clysodrast is pack- 
ed in a convenient unit-dose, pre-measured and pre- 
cked for optimum convenience and safety. 


cations: CLYSODRAST (bisacodyl tannex) may be indicated for the preparation of 
ents for radiologic examinations of the colon, sigmoidoscopy and proctologic 
ninations. 

traindications: CLYSODRAST is contraindicated in patients under the age of 10 
iuse the possibility of absorption of tannic acid has not been adequately studied 
iis age group to warrant a conclusion of safety. CLYSODRAST is also contraindi- 
d in cases with known or suspected extensive ulcerative lesions of the colon. 


ning: Usage in Pregnancy. Safe use of CLYSODRAST has not been established with 


ect to the adverse effects upon fetal development. Therefore, it should not be - 


] in women of child-bearing potential, particularly during early pregnancy, except 
re, in the judgment of the physician, the potential benefits outweigh the pos- 
> hazards. 

autions: Tannic acid, one of the active ingredients of CLYSODRAST, is hepato- 
c if absorbed in sufficient quantity. Deaths have been reported 

1 hepatic damage due to tannic acid used in barium 

ma examination. Thus CLYSODRAST should be 

J with caution in a regimen where multiple 


Ww 





its, " 
enemas are administered. Certain patients, bekaise Page, debility, or underlying 
disease, require more gentle preparation than the-routine castor oil and CLYSODRAST 
preparation. It is important that the.instructions for preparation and administration be 
followed in detail, and that the recommended dosaggs not be exceeded. 
Adverse Reactions: The following adverse. reactions:have been reported: Cramping, 
weakness, nausea and fainting. * i FS. 
Dosage and Administration: It is importanfthat the entire mirlical history and condi- 
tion of the patient be considered in deciding the dosage regifmen. Traumatizing pro- 
cedures, such as repetition of enemas (with or without ‘CLYSODRAST) should be kept 
at the minimum necessary to achieve the desired result. ur HN 
Cleansing Enema. Prepare the cleansing enema by dissolving the contents of one 
packet (2.5 Gm.) of CLYSODRAST in one liter of lukewarm water and administer. 
Barium Enema. Prepare the barium enema by dissolving the contents of one or not 
more than two packets (2.5 Gm. or 5.0 Gm.) of CLYSODRAST in one liter of barium 
suspension. If:more than one liter of barium suspension is prepared, it is important 
that the concentration of CLYSODRAST (bisacodyl tannex) never exceed. 0:5 percent 
(2 packets per liter). Cart Feet =, Au. 

The total dosage of CLYSODRAST for any one complete colonic examination, 
including the cleansing enema, should not exceed 7.5-Gm..(3 packets). No more than 
10 Gm. (4 packets) of CLYSODRAST should be administered to any individual within 
a 72-hour period. * 

How Supplied: CLYSODRAST is supplied in packets containing 1.5 mg. of 4,4’- 
(diacetoxydiphenyl)-(pyridyl-2)-methane complexed with 2.5 Gm. of tannic acid, N.F. 
These packets are supplied in cartons of 25 and 50 packets. 


Clysodrast 
(bisacodyl tannex) 
A COLONIC EVACUANT 





Barnes-Hind Diagnostics, Inc. 
Carolina; Puerto Rico 00630 





SOFT: ‘STI 'E ERABLE 


EXCEPTIONAL. MANEUVERABILITY of the MEDI-TECH 


remote control catheter. combined with the open lumen 


allows this system to provide safe and rapid catheteriza- 


tion of remote. lung ‘segments. With easy, positive 
finger-tip control, the soft*steerable catheter may be 
guided into desired lung segment either transorally or 
transnasally. LPS 


THE OPEN LUMEN allows dye injection.as well as 
passage of special tools: ‘such as brushes and baskets 
even when the cathetér is being manipulated. And, the 
catheter may be locked. in. -position to prevent slippage 
during special procedütes. | 


TWO STANDARD BRONCHIAL CATHETERS, a #8. B 
French and a # 13 French (85 cm and 65 cm respec- 
tively) are used for selective brush biopsy and 


Bronchography 
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Zavala, Rossi and Bedell: Bronchial Brush Biopsy: A Valuable Diagnostic 
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372 MAIN STREET, WATERTOWN, MASS. 02172 









bronchography. A large .106” lumen in the # 13 Freni 
catheter allows passage of larger volumes of fluid 
and/or use of larger tools. 


COMPLETE BRONCHIAL CATHETER SYSTEMS inclu: 
all necessary items. Two “kits” (SB-1 and SB-2) 
include: One MEDI-TECH Control Handle (illustrated), 
one Bronchial Catheter, one Catheter Introducer and 
Mouth Shield, ten Nylon Brushes mounted in TEFLON 
tubes (see inset) and one quart of Dionisil solvent. The 
SB-2 kit also includes a life-size, hollow ZAVALA Lunc 
Model of the bronchial tree for practicing selective 
catheterization and bronchoscopy. 


Bronchial Brush Biopsy 


AND 


the same MEDI-TECH Control Handle 
may be used with a variety of other 
catheters and accessories for vascu- 
lar, biliary, GI and other procedures 
described in a new MEDI-TECH a 
folder. For complete details and 
information on available cine x-ray 
films of MEDI-TECH catheter pro- 
cedures, call, write or return the 
coupon below. 


ANNALS OF THORACIC SURGERY, Vol. 13, No. 6, pp 519-528, June, 197: 
Thiede, Banaszak; Selective Bronchial Catheterization, NEW ENGLAND 
JOURNAL OF MEDICINE, 286: 526-528, March 9, 1972. 


Norris, Tucker and Woloshin; Bronchoesophagologic Application of Rece 
Advances in Fluoroscopy, ANNALS OF OTOLOGY, RHINOLOGY AND 
LARYNGOLOGY, Vol. 80, No. 4, pp 528-535, August, 1971. 
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MEDI-TECH, INC. 


372 Main Street, Watertown, Mass. 02172 -— 


| Division of Cooper Scientific Corporation 


Please send me complete information and prices on the Soft- 
Steerable Bronchial Catheter System. 
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Hysterosalpingogram with Salpix Contrast Medium. 24-hour postinjection x-ray of same patient, 


now you see it now you don't 


With Salpix as your contrast medium, your gynecologic pa- 
tient needn't undergo the 24-hour postinjection x-ray usually 
required with iodized oils. Water-soluble oalpix leaves virtu- 
ally no irritating radiopaque residue to produce foreign-body TRADEMARK 


reactions, yet it provides the viscosit needed for adequate sson ce conrams: 
visualizati DE P y d sodium acetrizoate 0.53 g and 





CONTRAST MEDIUM 





cedure is contraindicated during the immedi 


Sensitivity Test: If indicated in the patient's history, an intracutaneous skin test 
or sublingual absorption observation may be done with 0.1 cc Salpix. 
Warning: Not for intravenous use. 


© ORTHO PHARMACEUTICAL CORPORATION 1970 












collimation equipment takes effect. But Machlett’s 
complete family of all-new collimators has already 





2n 


been fully certified. Tha: meads you can specify 
Machlett collimators for your new or updated 
facility, and meet all the requirements right now. 
The Machlett line of collimators includes three 
automatic and manual models. And all three fea- 
ture compactness, light weight, high accuracy and 
traditional Machlett reliability. Plus these distinc- 
tive features in each model: 
Collimaster A. The fully automatic all-solid state 
electronic collimator that operates automatically 
in less than a second when the film cassette is 
inserted. The Collimaster also features a patented 
shutter that fits inside the x-ray port to virtually 
eliminate off-focus radiation. For operation at up 
to 150 PKV. s 















‘Stamford, 
Connecticut 06907. 





master M. A manually adjusted version of 


| the Collimaster with all the standard operating 
features and specifications. For 150 PKV operation. 


Duocon M. Manually operated collimator with 
features similar to Collimaster. For radiographic 
systems rated upto 125 PKV. 


Collimaster A... Collimaster M... Duocon M. 
All three meet or exceed HEW (BRH) Perform- 
ance Standard 21 CFR part 278.213. All three 
are backed by Machlett's 75 years experience. 
And all three are available now. 


For complete details, contact your x-ray equip- 
ment dealer or write Machlett Laboratories, a 


ubsidiary of Raytheon Company, 
1063 Hope Street, 
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- the most powerful of the 
THERAC SERIES 
of linear accelerators* 


The SAGITTAIRE is being used in some of the world’s leading medical centres for sophis- 
ticated radiotherapy and high energy clinical research. 


ELECTRON OPERATION — Pushbutton energy se 
lection from 7 to 32 MeV in three MeV steps with a 
40 MeV option. 


X-RAY OPERATION — Primary photon energy 25 MeV 
with a 10 MeV option. 


UNIQUE QUADRUPOLE SCANNING SYSTEM elim- 
inating electron contamination in the photon mode 
and substantially reducing X-ray contamination in 
the electron mode. 


DOSE RATE variable from 50 to 400 rads/min at 1 


THE THERAC 40/SAGITTAIRE provides the discriminating radiotherapist with: 


meter from the source in both electron and photon 
modes. 


FIELD SIZE continuously variable from 2 cm x 2 cm 
to 38 cm x 38 cm at the isocentre. 


An exclusive simulation procedure which checks out 
the operation of each element in the measurement 
circuit and machine interlocks before each treat- 
ment. 


Further information may be obtained by contacting 
our area representative. 


"The SAGITTAIRE, is the result of 18 years of experience in the field of particle accelerators by THOMSON CSF and CGR MeV. 


\ — - 
o Atomic Energy of Canada Limited e Commercial Products 


P.0. Box 6300, Station J, Ottawa, Canada, K2A 3W3 - Tel. 613/592-2790 - Cable Nemota * Telex 013-462 


ae | 














Imagination has kept Searle 
Radiographics number one in gamma 
imaging, with developments such as 
Whole Body Scintiscan™, Scintiscan 
allows you to image the entire body for 
bone studies or single organ studies as 
you prefer. Number of scans required, 
termination point, and electronic 
aperture settings are ail monitored 
electronically, insuring the uniformity of 
the complete scan. 


On a scanning table monitored to travel 
within ziz 196 of the speed you select, 
the patient is only Ya” from the highly 
sensitive Pho/Gamma detector. The 
resultant images may be viewed on 
standard X-ray or Polaroid films making 
comparisons of bone surveys with 
roentgenographic studies easier to, . 
visualize. E 


Operation of the Scintiscan system is 


easy also. If scan input does not agree | 


with the patient positioning, a warning 
system relays the inconsistency to the 
technologist who may terminate the 
scan or reposition the patient. 


Rigid standards of excellence made us 
number one in gamma imaging. 
Imagination keeps us there. 


SEARLE 


Searle Radiographics inc. 


Subsidiary of G. D. Searle & Co. 
2000 Nuclear Drive 
Des Plaines, Illinois 60018 
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Aligete UCING — 


single-dose bo tle a 


MEGLUMINE DIATRIZOATE —- 
36% AND SODIUM DIA : m : 
0% INJECTION) - 


quantity sufficient for combined procedure -selective c coronary L 
arteriography with left ventriculography — — = — 

extra convenience—a single bottle to open 

cap may be removed or spiked 


Also available: 20 cc. and 50 cc. single-dose vials for char: procedur 
venografin-76 is indicated for excretion urography, aortography, 
ediatric angiocardiography, peripheral arteriography, selective — 
oronary arteriography, and selective coronary arteriogra | ny 
ombined with left bmi ers. 





new zuucc. 
gle-dose bottle ` 


NOGRAFIN*-76 


eglumine Diatrizoate 6696 and 
dium Diatrizoate 10% Injection) 


ografin-76 is supplied as a sterile, aqueous 
ion providing 66% meglumine diatrizoate 
10% sodium diatrizoate with 0.32% sodium 
te as a buffer and 0.04% disodium edetate 
sequestering agent. The solution contains 
"oximately 37% (370 mg./cc.) bound iodine 
approximately 4.48 mq. (0.19 rn ) sodium 




















































aindications: In patients with a hypersen- 
ty to salts of diatrizoic acid. Urography 
raindicated in patients with anuria. 
nings: A definite risk exists with the use of 
rast agents in excretion urography in pa- 
s with multiple myeloma. There has been 
"ja with progressive uremia, renal failure 
death. This risk of the procedure in these 
nts is not a contraindication; however, 
al dehydration in preparation for study is 
ecommended since it may predispose for 
ipitation of myeloma protein in renal 
es. No therapy, including dialysis, has 
^^ successful in reversing this effect. 
. oma should be considered in persons over 
efore undertaking urographic procedures. 
cases of known or suspected pheochro- 
toma, if the physician feels that the pos- 
benefits outweigh the considered risks, 
sopaque materials should be administered 
extreme caution; however, an absolute 
num of material should be injected, the 
:d pressure should be assessed throughout 
procedure, and measures fer treating a 
rtensive crisis should be available, 
ntrast media may promote sickling in 
¿azygous individuals when injected I.V. or 
arteríally. Although a history. of sensitivity 
dine per se or to other contrast media is 
n absolute contraindication, administra- 
of diatrizoate requires extreme caution in 
cases. Renografin-76 should be used in 
nant patients only when the physician 
1s its use essential to the welfare of the 
nt since safe use during pregnancy has 
meen established. Perform thyroid function 
prior to administration of Renografin-76 
iodine-containing contrast agents may 
the test results. 
weigh the inherent risks against necessity 
erforming angiocardiography in cyanotic 
Ms and patients with chronic pulmonary 
ysema. in pediatric angiocardiography, a 
of 10 to 20 cc. may be particularly haz- 
s in infants weighing less than 7 kg.; this 
probably significantly increased if these 
§ have preexisting right heart "strain," 
heart failure, and effectively decreased 
literated pulmonary vascular beds, Per- 
urography with extreme caution in per- 
with severe concomitant hepatic and 
disease. Perform selective coronary ar- 
wraphy only in selected patients and those 
om expected benefits outweigh the pro- 
al risk. 
autions: Diagnostic procedures involving 
f contrast agents should be performed 
the direction of personnel with prereq- 
training and a thorough knowledge of the 
ular procedure. Appropriate facilities 
4d be available for coping with situations 
may arise as a result of the procedure 
or emergency treatment of severe re- 
&s.to the contrast agent itself; competent 
anel and emergency facilities should be 
3le for at least 30 to 60 minutes after LV. 
istration since delayed reactions have 
known to occur. These severe life- 
pening reactions suggest hypersensitivity 
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action although not the type nor severity of the 
reaction in the incividual. The value of any pre- 
test is questionable. The pretest most per- 
formed is the slow LV. injection of 0.5 to 1.0 cc. 
of the preparation prior to injection of the full 
dose; however, the absence of a reaction to 
the test dose does not preclude the possibility 
of reaction to the full diagnostic dose. Should 
the test dose preduce an untoward response, 
the necessity fo: continuing the examination 
should be re-evaluated. If deemed essential, 
examination should proceed with all possible 
caution. In rare instances, reaction to the test 
dose may be extsemely severe; therefore, close 
observation and facilities for emergency treat- 
ment are indicated. 

Renal toxicity has been reported in a few 
patients with liver dysfunction who were given 
oral cholecystographic agents followed by 
urographic agerts; therefore, if known or sus- 
pected hepatic or biliary disorder exists, 
administration of Renografin-76 should be 
postponed following the ingestion of cholecys- 
tographic agents. Consider the functional abil- 
ity of the kidneys before injecting Renografin-76. 
Use cautiously in severely debilitated patients 
and in those with marked hypertension. Bear 
in mind the possibility of thrombosis when 
using percutaneous techniques. 

In excretion urography, adequate visualiza- 

tion may be difficult or impossible in uremic 
patients or others with severely impaired renal 
function (see Contraindications). In aortography 
repeated intra-aortic injections may be haz- 
ardous; this also applies to pediatric angio- 
cardiography particularly in infants weighing 
less than 7 kg. (see Warnings). in peripheral 
arteriography, hypotension or moderate de- 
creases in blood pressure seem to occur fre- 
quently with intra-arterial (brachial) injections; 
this is transient and usually requires no treat- 
ment. Monitor blood pressure during the im- 
mediate 10 minutes after injection. It is recom- 
mended that selective coronary arteriography 
not be performed for about 4 weeks after 
diagnosis of myocardial infarction; mandatory 
prerequisites to this procedure are experienced 
personnel, ECG monitoring apparatus, and ade- 
quate facilities for immediate resuscitation and 
cardioversion. 
Adverse Reactions: Nausea, vomiting, flushing, 
or a generalized feeling of warmth are the re- 
actions seen most frequently with intravascular 
injection. Symptoms which may occur are 
chills, fever, sweating, headache, dizziness, 
pallor, weakness, severe retching and choking, 
wheezing, a rise or fall in blood pressure, facial 
or conjunctival petechiae, urticaria, pruritus, 
rash, and otner eruptions, edema, cramps, 
tremors, itching, sneezing, lacrimation, etc. 
Antihistaminic agents may be of benefit; rarely, 
Such reactiors may be severe enough to re- 
quire discontinuation of dosage. There have 
been a few reports of a burning or stinging sen- 
sation or numbness, of venospasm or vencus 
pain, and of partial collapse of the injected 
vein. Neutropenia or thrombophlebitis may 
occur, Severe reactions which may require 
emergency measures (see Precautions) are a 
possibility ard include cardiovascular reaction 
characterized by peripheral vasodilatation with 
hypotension and reflex tachycardia, dyspnea, 
agitation, coafusion, and cyanosis progressing 
to unconsciousness. An allergic-like reaction 
ranging from rhinitis or angioneurotic edema 
to laryngeal or bronchial spasm or anaphylac- 
toid shock may occur. Temporary renal shut- 
down or other nephropathy may occur. 

Adverse reactions as a consequence of ex- 
cretion urography include cardiac arrest, ven- 
tricular fibrilation, anaphylaxis with severe 
asthmatic reaction, and flushing due to gen- 
eralized vasodilation. Risks of aortography pro- 
cedures inciude injury to aorta and neighbor- 
ing organs, „pleural puncture, renal damage 
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lumbar approach, spinal cord injury . 
pathology associated with syndrome of tr: 
verse myelitis, generalized petechiae, 
death following hypotension, arrhythmia, 
anaphylactoid reactions. in pediatric am 
cardiography, arrhythmia and death have 
curred, During peripheral arteriography, hen 
rhage from puncture site, thrombosis of 
vessel, and brachial plexus palsy (follow 
axillary artery injection) have occurred. Du: 
selective coronary arteriography and seleci 
coronary arteriography with left ventricul 
raphy, transient ECG changes (most patien 
transient arrhythmias (infrequent); ventrict 
fibrillation (from manipulation of catheter 
administration of medium); hypotension; ch 
pain; myocardial infarction; transient elevat 
of creatinine phosphokinase (occurred in ab 
30% of patients tested); fatalities have be 
reported; hemorrhage, thrombosis, pseuc 
aneurysms at puncture site, dislogment 
arteriosclerotic plaques, dissection of coron 
vessels, and transient sinus arrest have 
curred due to the procedure, 

For full prescribing information, cons 
package insert. 
How Supplied: Available in 20 cc. and 50. 
single-dose vials and in 200 cc. single-d« 
bottles. 
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Vi hen you buy X-Ray film 
r' Mes sure you're buying 
7. merican by buying GAF 


All GAF X-Ray films are made in 
Binghamton, New York, to rigid quality 
standards by employees of America's 
oldest manufacturer of photographic 
products. You can count on quick deliv- 
ery and product freshness. 

To the radiologist, we offer our fam- 
ily of 90-second X-Ray films—the films 
that meet the ultra-high standards of 
manual processing. Whatever the appli- 
cation . . . there's a GAF medical X-Ray 
film product to do the job. With uncom- 
promising quality. 

GAF also makes Liquamat® 90, a 
90-second, 90°C, all-liquid chemistry 
with a really unique feature...it's color 
coded! So you know immediately when 
your developing systems become con- 
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taminated. 

And the way it works is: our devel- 
oper is red...our fixer is blue. If they get 
mixed...the worthless stuff is white. 
(How's that for flagging contamination?) 

The color coding feature of Liqua- 
mat 90 assures you of fast, clean, reli- 
able development ...each and every time 
you use it. Keep your eye on Liquamat 90 

..it develops your X-rays with quality. 

X-Ray films that deliver the image 
of quality, always. A chemistry system to 
back up the films. All made in America. 
Find out more about the type of X-Ray 
films you should be using. Write GAF 
Corporation, Industrial Photo Division, 
X-Ray Dept., 140 West 51st Street, New 
York, New York 10020. 
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GAF 
is America's oldest 
manufacturer of fil 


photographic paper 
and chemicals. 
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etium-99m, produces consistently 
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coMG DISODIUM ETIDRONATE 
OfeMG STANNOUS CHLORIDE. 


SKELETAL IMAGING AGENT Pies 
pit HIGH TARGET TO 
NON-TARGET RATIO 


Rapid blood clearance 
High bone affinity 

Low soft tissue uptake. 
High labeling efficiency 
Dry mix formula 

Stable in vivo 


SAFETY 


e Sterile and pyrogen-free 
e Well-tolerated; no contraindications 
e Minimal patient radiation exposure 


EASE OF USE - 


e 6-month shelf life at room temperatus 
no refrigeration required 

e Technetium-labeled 

e Can be used with either scanner or 
camera 


The use of Osteoscan, when labeled wi 
technetium-99m, is now classified as a 
well-established diagnostic procedure 
Osteoscan is available to properly 
licensed radiology and nuclear 
medicine departments. 





For product and ordering information, 
please write: 


Procter & Gamble 
Professional Services Division 
P.O. Box 171 

Cincinnati, Ohio 45201 


or call: 


Mr. Arnold P. Austin 
Technical Manager 








soaium etidronate and 0.16 mg stannous 
iloride as active ingredients. Upon addition 
ADDITIVE-FREE 99m'Tc.pertechnetate, 
ese ingredients combine with 99mTc to form 
stable soluble complex. 
ZTIONS (CLINICAL PHARMACOLOGY) 
hen injected intravenously, 99mTc-labeled 
STEOSCAN has a specific affinity for areas 
altered osteogenesis. Areas of bone which 
8 undergoing neoplastic invasion often have 
; unusually high turnover rate which may 
imaged with. 99MTc-labeled OSTEOSCAN. 
ree hours after intravenous injection of 1 
39mTc-labeled OSTEOSCAN, an estimated 
-50% of the injected dose has been taken 
by the skeleton. At this time approximately 
96 has been excreted in the urine and 696 
nains in the blood. A small amount is 
ained by the soft tissue. The level of 
"ITc-labeled OSTEOSCAN excreted in the 
es is below the level detectable by 
itine laboratory techniques. 
JICATIONS 
TEOSCAN is a skeletal imaging agent used 
demonstrate areas of altered osteogenesis. 
INTRAINDICATIONS 
ne. 
RNINGS 
S radiopharmaceutical should not be 
ninistered to patients who are pregnant or 
tating unless the information to be gained 
weighs the potential hazards. 
ally, examinations using radiopharma- 
iticals, especially those elective in nature, 
a woman of childbearing capability should 
performed during the first few (approxi- 
tely 10) days following the onset of 
nses. i 
liopharmaceuticals should be used only 
physicians who are qualified by specific 
ning in the safe use and handling of 
ionuclides produced by nuclear reactor 
rarticle accelerator and whose experience 
| training have been approved by the 
opriate government agency authorized 
icense the use of radionuclides. 
99mTc-generator should be tested 
tinely for molybdenum breakthrough and 
ninum. If either is detected, the eluate 
uld not be used. ` 
:CAUTIONS 
1 prior to and following 99" Tc.labeleg 
EOSCAN administration, patients should 
iÉncouraged to drink fluids. Patients should 
| as often as possible after the 99™Tc- 
led OSTEOSCAN injection to minimize 
«ground interference from accumulation in 
bladder and unnecessary exposure to 
ation. 
n the use of any other radioactive 
?rial, care should be taken to insure 
mum radiation exposure to the patient, 
sistent with proper patient management, 
to insure minimum radiation exposure 
:cupational workers. 
ERSE REACTIONS 


AGE AND ADMINISTRATION 
recommended adult dose of 99mTc. 

led OSTEOSCAN is 1 mi with a total 

ity range of 10-15 mCi. 99"Tc.labeled 
EOSCAN should be given intravenously by 
injection over a period of 30 seconds 

n three (3) hours after its preparation. 
num scanning time is 3-4 hours 

njection. 

Jatient dose should be measured by a 
ble radioactivity calibration system 
diately prior to administration. 

3ICAL CHARACTERISTICS 

netium-99m decays by isomeric transition 
a physical half-life of 6 hourst. Photons 
ire useful for imaging studies are listed in 
>. 








(S9MG DISODIUM ETIDRONATE - 
QIEMG STANNOUS CHLORIDE) 
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SKELETAL IMAGING AGENT 


Table |, Principal Radiation Emission Data 


Mean 96 / Mean Energy 

Radiation Disintegration (keV) 
M int. con. 

electron, vy - 1 98.6 1.7 
Gamma-2 88.3 140.5 
K int. con. 

electron, y -2 8.8 119.5 
L int. con. 

electron, y -2 Tel 137.7 
Gamma-3 0.03 142.7 
K int. con. 

electron, y -3 0.96 121.7 
Ka X-rays 6.5 18.4 


rnnt n tiet te rmi itr a TRI a g 


'Dillman, L.T., Radionuclide Decay Schemes 
and Nuclear Parameters for Use in Radiation- 
Dose Estimation, Supplement No. 2, MIRD 
pamphlet No. 4, J. Nucl. Med., p.22, 1969. 
The specific gamma ray constant for 99mTc 
is 0.72 R/mCi-hr at 1 cm. The half-value layer 
is 4 mm of Pb. 

To correct for physical decay of this radio- 
nuclide, the fractions that remain at selected 
intervals after the time of calibration are 
shown in Table Il. 


Table li. Physical Decay Chart; 
39"Tc. half-life 6 hours 





Fraction Fraction 

Hours Remaining Hours Remaining 
5 1.779 5 562 
-4 1.587 6 .500 
-3 1.414 7 .446 
~2 1.260 8 397 
-1 1.122 9 .354 

9“ 1.000 10 i5 

1 .891 11 .281 

2 94 12 250 

d .707 18 .125 

4 630 24 .063 





* Calibration time 


RADIATION DOSIMETRY 

The estimated absorbed radiation doses! to an 
average patient (70 kg) from an intravenous 
injection of a maximum dose of 15 millicuries 
of 99mTc.labeled OSTEOSCAN are shown in 
Table ill. For comparison, the estimated 
radiation doses from a maximum dose of 4 
millicuries of 18F used as a bone imaging 
agent are also included. 


Tabie Ill. Radiation Doses 


Tissues Absorbed Radiation Dose 

39mTc.OSTEOSCAN 18F 
(rads/15 mCi) (rads/4 mCi) 

Skeleton* 0.59 0.64 

Testes 0.32 0.83 

Ovaries 0.33 0.85 

Total Body 0.13 0.18 

Bladder 

4.8 hour void 8.4 
Bone Marrow 0.14 


c — — MN 


*Local dose may be a factor of 10 or more 
greater, 


!Method of Calculation: A Scheme for 
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HOW SUPPLIED 
The OSTEOSCAN kit contains five (5) vials. 
Each vial contains 5.9 mg disodium etidrona® 
and 0.16 mg stannous chloride as active 
ingredients. The contents of each vial are 
prepared by appropriate manufacturing 
procedures to be sterile and pyrogen-free. 
PREPARATION FOR USE 
The following aseptic procedure should be 
followed in the preparation of the 99mTc- — — 
labeled OSTEOSCAN skeletal imaging agent 
STEP 1. 
Remove central metal disc of the OSTEOSCA® 
vial and swab the top of the vial with alcohol 
to sterilize the surface of the closure. 
STEP 2. 
Place the OSTEOSCAN vial in a radiation 
shield. In a sterile syringe, collect 5 ml of 
sterile pyrogen-free 99mTc.-pertechnetate fros 
an additive-free 99mTo.pertechnetate source 
which has been checked for molybdenum 
breakthrough. Check the activity of the 99m Tc 
pertechnetate to avoid exceeding 50-75 
mCi/5 ml. if the activity exceeds this level, 
dilute with ADDITIVE-FREE sterile saline onl 
such that a 5 ml portion will contain the 50-7 
mCi activity, 
STEP 3. 
Add the 99™Tc-pertechnetate to the vial. Afte 
adding the 99" Tc.pertechnetate to the vial, 
withdraw an equivalent amount of air to 
equalize the pressure inside the vial to 
prevent spray contamination. CAUTION: DO 
NOT USE 99m Tc-PERTECHNETATE WHICH 
CONTAINS AN OXIDIZING AGENT. INTRO- 
DUCTION OF AN OXIDANT MAY RESULT IN 
SOLUTION UNSUITABLE FOR SKELETAL 
IMAGING. Commercial sources of 99MTc- 
pertechnetate that have been used in CNC Aaa: 
trials with OSTEOSCAN include the New . 
England Nuclear Technetium-99m Generator 
the Mallinckrodt Technetium-99m Generator, 
the Squibb Hi-Con Generator, Medi--Physics« 
instant Technetium, and Cambridge Nuclear 
Instant Technetium. 
STEP 4, 
Shake the vial well for three (3) minutes to 
assure compiete dissolution of the contents.. 
Minimal exposure can be obtained by use of 
either an ultrasonic agitator or mechanical 
shaker. 
STEP 5. 
Record the time and date of preparation and 
the activity of the 99mTc.labeled 
OSTEOSCAN on the radiation shield label 
contained in the kit and affix this label to the 
shield. 
STEP 6. 
Use within three (3) hours of preparation. 
Discard excess material. 











The next best thing won't do. 


In an area as crucial as transaxial tomo- The result? Pinpoint accuracy in localization; 
graphy, you're looking at the best equipment significantly improved efficiency in your 
money can buy. Only Toshiba offers you thead- — therapy-planning. 
vantages of single-source responsibility, with a Only from Toshiba, the world leader in thera- 
completely universal therapy simulator together peutic-radiology equipment. 
with an axial transverse layergraph. Toshiba radiation therapy products are ex- 
Together, they're designed to maximize effi- clusively distributed in the U.S. by Profexray. 
ciency. You can complete both procedures in Ask your Profexray representative 
just one patient session. A single generator about Toshiba. 
operates both units, giving a substantial Toshiba. 


initial savings. odluba When second best isn't good enough. 


TOSHIBA INTERNATIONAL CORPORATION 
P.O. Box T, Wheeling, Illinois 60090 





specific for Drip Infusion Urography 
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Hypaque-DIU 30" © 


meglumine diatrizoate, USP 


* Extremely low sodium content (less than 0.02 mg./ml. in stabilizing 
agent )—of special advantage in patients with congestive heart failure, 


* Highly diagnostic urographic contrast—reduces the need for 
retrograde pyelography. 


* Good systemic tolerance.* 









*Consult important product information on next page for patient selection, 
prescribing, and precautionary recommendations. 


A logical 
addition to. 
the expanding 
Hypaque 
product 


Hypaque- 
DIU 30^ 


brand of 


* 

meglumine 

. + 
diatrizoate, USP 
Sterile Aqueous Solution 
For infusion Urography 
Description: Hypaque-DIU 30 per 
cent is a solution of meglumine 3, 
5-diacetamido-2, 4, 6-triiodoben- 
zoate (CisHas5s13N309). The 30 per 
cent solution (weight/ volume) 
contains approximately 141 mg. of 
organically-bound iodine per ml. It 
has a viscosity of 1.94 cps at 25'C. 
and 1.42 cps at 37°C. The pH is 
adjusted with hydrochloric acid or 
meglumine solution. The sterile, 
aqueous solution is clear and color- 
less to pale yellow. Hypaque-DIU 
30 per cent is relatively thermo- 
stable and may be autoclaved. It 
should be protected from strong 
light. The solution contains calcium 
disodium edetate 1:10,000 as a 
sequestering stabilizing agent. 
Action: Hypaque-DIU 30 per cent is 
a diagnostic radiopaque medium 
which provides visualization of 
internal structures. 
Indication: Hypaque-DIU 30 per 
cent is indicated for infusion 
urography. 
Warnings: Usage in Pregnancy. No 
teratogenic effects attributable to 
a 60 per cent solution of Hypaque 
meglumine have been observed in 
reproduction studies in animals. 
However, before administration of 
Hypaque-DIU 30 per cent to women 
of child-bearing potential, the 
benefit to the patient should be 
carefully weighed against the pos- 
sible risk to the fetus. In addition, 
most authorities consider elective 
contrast radiography of the abdo- 
men contraindicated during 
pregnancy. 
Serious or fatal reactions have been 
associated with the administration 
of radiopaque media. It is of utmost 
importance that a course of action 
be carefully planned in advance for 
the immediate treatment of serious 
reactions, and that adequate and 
appropriate facilities be readily 
available in case a severe reaction 
occurs. l 
Contrast media have been shown to 
promote the phenomenon of sick- 
ling in individuals who are homo- 
zygous for sickle cell disease when 
the material is injected intra- 
vascularly. 
The results of PBI and RAI uptake 
studies, which depend on iodine 
estimations, will not reflect thyroid 


line 





function for up to 16 days following 
administration of iodinated uro- 
graphic media. However, function 
tests not depending on iodine esti- 
mations, e.g., Ta resin uptake and 
direct thyroxine assays, are not 
affected. 

Precautions: Before a contrast me- 
dium is injected, the patient should 
be questioned for a history of al- 
lergy. Aithough a history of allergy 
may imply a greater than usual 
risk, it does not arbitrarily contra- 
indicate the use of the medium. 
Premedication with antihistamines 
to avoid or minimize possible al- 
lergic reactions may be considered, 
Diphenhydramine hydrochloride 
(i.e., Benadryl®), however, should 
not be mixed with Hypaque-DIU 30 
per cent since it may cause precipi- 
tation. The intravenous injection of 
a test dose of 0.5 to 1 ml. of the 
contrast agent before infusion of 
the full dose has been employed in 
an attempt to predict severe or 
fatal adverse reactions. The pre- 
ponderance of recent scientific 
literature, however, now demon- 
strates that this provocative test 
procedure is not reliably predictive 
of serious or fatal reactions. 
Severe reactions and fatalities have 
occurred with the test dose alone, 
with the full dose after a nonreac- 
tive test dose, and with or without 
a history of allergy. No conclusive 
relationship between severe or 
fatal reactions and antigen-anti- 
body reactions or other manifesta- 
tions of allergy has been estab- 
lished. A history of allergy may be 
useful in predicting reactions of a 
mild or intermediate nature. 
Caution is advised in patients with 
severe cardiovascular disease and 
in patients with a history of bron- 
chial asthma or other allergic 
manifestations, or of sensitivity 

to iodine. 

in myelomatosis, urography should 
only be performed with caution. If 
a weak protein-binding agent such 
as a diatrizoate is used for the 
procedure, it is essential to omit 
preparatory dehydration, to admin- 
ister fluids, and attempt to alka- 
linize the urine. 

Immediate adverse reactions to 
infusion urography have not been 
reported to occur at a higher fre- 
quency or with greater severity 
than with routine excretory urog- 
raphy. However, sequelae of this 
procedure are possible some hours 
after the examination. Infusion 
urography imposes a sudden os- 
motic load. This should be consid- 
ered in patients with established, 
decreased glomerular filtration and 
renal tubular damage. In addition, 
these patients may also have coex- 
isting or associated cardiovascular 
disease. Therefore, there is a 
possibility of the development of 
congestive heart failure hours 
after the procedure. 

Because of the possibility of induc- 
ing temporary suppression of 
urine, it is wise to allow an interval 
of atleast 48 hours to pass before 
repeating infusion urography in 
patients with unilateral or bilateral 
reduction of normal renal function. 
Preparatory dehydration or abdom- 
inal compression may not be 


necessary in infusion urography. In 
infants and young children and in 
azotemic patients, especially those 
with oliguria, dehydration is con- 
sidered dangerous. EX 
Adverse Reactions: Reactions ac- 
companying the use of contrast. 
media may vary directly with the. 


concentration of the substance, the - 
amount used, the technique used, _ 


and the underlying pathology. 

The following have been reported 
after administration of diatrizoates 
and other iodinated contrast media. 
Cardiovascular reactions: vein * 
cramp and thrombophiebitis fol- 
lowing intravenous injection; rare 
cases of cardiac arrhythmias; Hy- . 
pertension, hypotension and shock, 
and cardiac arrest. Allergic feac- . 
tions: asthmatic attacks; nasal and 
conjunctival symptoms, dermal . 
reactions such as urticaria, and — X 
rarely, anaphylactic reactions. 
Signs and symptoms related to the 
respiratory system: pulmonary or 
laryngeal edema, bronchospasm; 

or to the nervous system: restiess- 
ness, convulsions. Other reactions: 
fiushing, pain, warmth, nausea, 
vomiting, anxiety, headache, dizzi- 
ness, hematoma, and ecchymosis. 
Occasionally, transient proteinuria, 
and rarely, oliguria or anuria. * 
Rarely, immediate or delayed 

rigors can occur, sometimes ac- - 
companied by hyperpyrexia. Infre- . 
quently, "iodism" (salivary gland . 
swelling) from organic iodinated 


compounds appears two days after | 


exposure and subsides by the 

sixth day. 
Dosage and Administration: The 
recommended dose for infusion 
urography is calculated on the 
basis of 2 ml. of Hypaque-DIU 30 
per cent per pound of body weight. 
The average dose of the solution 
for adults is 300 ml.; for optimal 
results, a minimum dose of 250 ml. 
should be used. A maximum dose | 
of 400 mi. is generally sufficient 
for the largest of subjects. .. 

The solution is infused over a 
period of three to ten minutes. 
Radiographs are usually taken at 
10, 20, and 30 minutes from the 
beginning of the infusion. Earlier 
films may be obtained for the 
evaluation of hypertension. Nephro- 
grams are usually obtained at the - 
end of the infusion, and voiding _. 
cystourethrograms are usually ob- ~ 
tained 30 minutes after the begin- 
ning of the infusion, 

How Supplied: Calibrated bottles of 
300 mi., rubber stoppered, packed 
with and without sterile disposable 
intravenous infusion sets. 


Winthrop Laboratories, New York, N.Y, 10016 
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Clinical Comparison of Drip-intused and Injected 


Chologratin Megiumine (Meglumine lodipamide Injection U.S.P.) 
in a total of 198 Patients’ 


e Lower incidence of adverse reactions with drip infusion 
Drip infusion — 7.4% (10 of 135 patients) had reactions 
Injection — 19% (12 of 63 patients) had reactions 
See brief summary on next page for reactions which can occur. 


e Good visualization vvith both techniques 
Drip infusion — 84.4% were of excellent to fair quality 
Injection — 75.4% were of excellent to fair quality 


e Methods of administration 
Drip infusion — 100 ml. of 10.3% meglumine iodipamide 
B infused over a 3O-minute period 
Injection — 20 ml. of 52% meglumine iodipamide injected 
over a 10-minute period 


CHOLOGRAFIN MEGLUMINE 
FOR INFUSION 


. (Meglumine lodipamide Injection U.S.P.] 


in 10O ml. single-dose bottles 
ready-to-use for drip infusion cholangiography and cholecystography 


*Information on file at Squibb Institute for Medical Researct 
e 
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IEGLUMINE - 

JR INFUSION 
leglumine lodipamide 
jection U.S.P.) 


HOLOGRAFIN 
IEGLUMINE 


leglumine lodipamide 
jection U.S.P.) 


olografin Megluminefor Infusion 
eglumine lodipamide Injection 
3.P.) is a sterile aqueous solution 
viding 10.3% meglumine iodipa- 
le with 0.32% sodium citrate as a 
fer and 0.04% disodium'edetate 
isequestering agent. The bound 
ine content is about 5.195. (5.1 
100 ml.). The solution contains 
oroximately 0.91 mg. (0.039 
q.) sodium per ml. (91 mg./100 
) | 


;^holografin Meglumine (Meglu- 
1e lodipamide Injection U.S.P.) is 
erileaqueous solution providing 
% meglumine iodipamide with 
2%sodiumcitrate as a buffer and 
4% disodium edetate as a se- 
esteringagent. The bound iodine 
itent is about 26% (5.2 g./20 ml.). 
2 solution contains approxi- 
'ely 0.91 mg. (0.039 mEq.) sodi- 
per ml. (18.2 mg./20 ml.). 


NTRAINDICATIONS: Contrain- 
ated in patients hypersensitive 
salts of iodipamide; in patients 
ibiting sensitivity reactions to 
test dose; in the presence of 
comitant severe renal and liver 
ztion impairment. 

ANINGS: Intravenous or intra- 
rial injections of contrast media 
2 been shown to promote the 
nomenon of sickling in persons 
aozygous for sickle cell disease. 
‘orm thyroid function tests, if 
cated, before administration of 
^"jmine iodipamide since 





may alter results of such tests. A 
history of sensitivity to iodine per se 
or to other contrast agents is not 
an absolute contraindication to the 
use of meglumine iodipamide but 
calls for extreme caution in admin- 
istration. 


Usage in Pregnancy: The safety 
of meglumine iodipamide for use 
during pregnancy has not been 
established; therefore, it should be 
used in pregnant patients only 
when, in the judgment of the physi- 
cian, its use is deemed essential to 
the welfare cf the patient. 


PRECAUTIONS: Diagnostic proce- 
dures involving use of contrast 
agents should be performed under 
the direction of personnel with pre- 
requisite training and a thorough 
knowledge of the particular proce- 
dure. Approoriate facilities should 
be available for coping with situa- 
tions which may arise as a result 
ofthe procedure and foremergency 
treatment of severe reactions to the 
contrast agent itself; competent 
personnel and emergency facilities 
should be available for atleast 30 to 
60 minutes after I. V. administration 
since severe delayed reactions 
have been known to occur. These 
severe life-threatening reactions 
suggest hypersensitivity to the con- 
trast agent. A personal or family 
history of asthma or allergy or a his- 
tory of a previous reaction to a 
contrast acent warrants special 
attention. and may predict more 
accurately than pretesting the like- 
lihoodofareaction although not the 
type nor severity of the reaction in 
the individual. The value of any 
pretest is questionable. The pretest 
most performed is the slow LV. in- 
jection of 05 to 1.0 ml. of the 
preparation prior to injection of the 
full dose; however, the absence of 
a reaction to the test dose does not 
preclude the possibility of reaction 
to the full diagnostic dose. Should 
the test dose produce an untoward 
response, the necessity for con- 
tinuing the examination should be 
re-evaluated If deemed essential, 
examination should proceed with 
all possible caution. In rare in- 
stances, reaction to the test dose 
may be extremely severe; there- 
fore, closeobservation and facilities 
for emercency treatment are 
indicated When the 529 mantis: 


used, some clinicians feel it may be 
advisable to have a continuous LV. 
infusion running prior to adminis- 
tration of the drug. , 
ADVERSE REACTIONS: Local re- 
actions at the site of infusion or 
injection are not observed unless 
excessive amounts are extra- 
vasated during the infusion or in- 
jection. After too rapid administra- 
tion, mild transient symptoms such 
as restlessness, sensations of 
warmth, sneezing, perspiration, 
salivation, flushing, pressure in the 
upper abdomen, dizziness, nausea, 
andvomitingmayoccur. Thesesymp- 
toms disappear when the infusion 
or injection has been completed. 
Hypersensitivity reactions may 
occur. Inrare instances, despite the 
most careful sensitivity testing, 
anaphylactoid reactions may occur. 
Renal function tests may be altered 
and renal failure may occur. 

Forfullinformation, consult pack- 
age inserts. 


HOW SUPPLIED: Cholografin 
Meglumine for Infusion (Meglu- 
mine lodipamide Injection U.S.P.)— 
10.3%—is available in single-dose 
bottles of 100 ml. Cholografin Meg- 
lumine (Meglumine lodipamide In- 
jection U.S.P)—52%—is available 
in single-dose vials and ampuls of 
20 ml. 
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for use with Franklin Film Changers 


$ Precise, digital time settings, coupled wit * solid 


state pulse generators for accuracy us 
$ Back-lighted, color-coded push button operation 
æ Trouble-free printed circuits 


Ə Integrated circuit components 
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Pre-treatment lymphogram using Ethiodol for contrast. Malignant 


lymphoma. 


Lymphatic 
visualization 
with Ethiodol 


(Ethiodized Oil) 


Case study furnished by Sidney Wallace, M.D., 
The University of Texas System Cancer Center, 
M.D. Anderson Hospital and Tumor Institute. 











Ethiodol still present at four-month follow-up. Treatment easily | 
assessed. 


Case summary 

Patient is a 45-year-old male who entered the hospital with a c 
nosis of malignant lymphoma involving the lymphoid and he 
tcpoietic system. After Ethiodol (Ethiodized Oil) was instilled 
tial films confirmed the diagnosis and showed the extet! 
ir volvement. 

After treatment was begun, the patient was placed on a ` 
month follow-up schedule. The four-month film (shown ak 
shows substantial remission. Since Ethiodol may remain ir 
lymphatic system for twelve months or more, readministratic 
the contrast medium was not necessary. 


Ethiodol® Lymphography compendium available 


A newly prepared compendium summarizing information on the use of Ethiodol (Ethiodized Oil) in lymphogra 
is now available. To obtain a complimentary copy write or call the Professional Service Department Sav 


Laboratories Inc. 


CAUTION: Federal law prohibits dispensing without prescription. See facing page for additional information. 


VSAVAGE LABORATORIES, INC./5222 ELM ST./ HOUSTON, TEXAS 77036/(713)667-3 








ETHIODOL® (Ethiodized Oil) 


Summary information 
Description: ETHIODOL® brand of Ethiodized 
Oil, contains 37% iodine in organic combination 
with poppyseed oil. 
Indications: ETHIODOL* is indicated for use in 
the radiographic exploration for lymphography. 
General indications for lymphography: The in- 
tralymphatic injection of ETHIODOL® (ethiodized 
oil) permits study of the dynamics of the iym- 
-phatic system and radiographic demonstration of 
lymph vessels and lymph nodes. Following can- 
nulization and injection of a lymphatic in the lower 
extremity, the nodes in the inguinal, external iiac, 
common iliac and para-aortic areas, as weli as 
the thoracic duct and supraclavicular. nodes, are 
roentgenographically visualized. When the injec- 
tion is made in a lymphatic of the hand, the ax- 
illary and supraclavicular nodes are demon- 
strated. ETHIODOL® (ethiodized oil) 
lymphography has been found useful in the de- 
tection and evaluation of abnormalities of the lym- 
phatic system and as a guide to lymph node dis- 
section. When radiation therapy is indicated, 
more accurate placement of the parts is achieved. 
The delayed elimination of ETHIODOL* makes 
possible assessment of response to either che- 
motherapeutic or radiotherapeutic treatment. 
Specific Indications for Lymphography: (1) 
The evaluation of edema of the extremities in situ- 
ations where neoplasia is suspect, (2) the detec- 
tion and evaluation of the nature and extent of 
neoplastic diseases which involve the lymphatic 
system and as a corollary in a differential diag- 
nosis of intra-abdominal masses, (3) the determi- 
nation of abnormalities in the thoracic duct, such 
as manifested by chylothorax and chyloperi- 
toneum, (4) the evaluation of surgical, chemo- 
therapeutic and radiation treatment of neoplastic 
diseases, (5) as a guide to lymph node dissection, 
(6) more accurate portal placement in the radia- 
tion therapy of lymphomata and carcinoma. 
Contraindications: Ethiodoi* (ethiodized oil) is 
contraindicated in patients hypersensitive to indi- 
vidua! ingredients. Ethiodol* should not be in- 
jected intrathecally or intravascularly. Lymphog- 
raphy is contraindicated in patients with a right 
to left cardiac shunt; in patients with advanced 
pulmonary disease, especially those with al- 
veolar-capillary block; and in patients who have 
had radiotherapy to the lungs. 
Warnings: intralymphatic Ethiodol* presents a 
significant hazard in patients with pre-existing 
pulmonary disease characterized by a decrease 
in pulmonary diffusing capacity and/or pulmonary 
blood flow. A few fatalities have been noted in 
such patients. With reference to this potential 
complication, recent studies indicated a signifi- 
cant decrease in both pulmonary diffusing capac- 
ity and pulmonary capillary blood flow following 
Ethiodol® lyrmphography without appreciable 
concomitant clinical manifestations. Care should 
be exercised in patients with other types of pul- 
monary diseases in view of the more frequent in- 
cidence of overt pulmonary complications, such 
as pulmonary infarction, in these groups. Howev- 
er, it is to be noted that pulmonary infarction, al- 
though rare, has occurred in patients without evi- 
dence of pre-existing pulmonary disease. 
Precautions: Although subctinical pulmonary 
embolization occurs in a majority of patients tol- 
lowing Ethiodol* lymphography, clinical evi- 
dence of such embolization is infrequent and is 
usually of a transient nature. Such clinical mani- 
festations are usually immediate, but may be 
delayed from a few hours to days. It would appear 
that it is advantageous to use the smallest volume 
of Ethiodol* necessary for radiographic visualiza- 
tion. For this reason, and to prevent inadvertent 
venous administration, radiographic monitoring of 
patients is recommended during the injection . 
The timing and choice of anesthesia follow- 
ing Ethiodol* injection may be influenced by con- 
sideration of the above noted decrease in pulmo- 
nary and capillary blood flow and diffusing 
capacity. Although an average of 2 to 3 days was 
required for complete reversibility for such tests. 
an occasional patient required up to 12 days to 


return to baseline values. 

PBI determination of thyroid uptake studies 
should be catried out prior to the lymphographic 
procedure because interference with these tests 
may be anticipated for as long as one year. 
Adverse reactions: The occasional observation 
of pulmonary ETHIODOL® embolization (infarc- 
tion) several hours after injection has been re- 
ported. This was noticed more frequently when 
excessive amounts of ETHIODOL were injected in 
the presence of marked lymphatic obstruction or 
through accidental intravenous injection. Radio- 
logic manifestations are fine, granular stippling 
throughout both lung fields. The clinical symp- 
toms usually noted have been mild, consisting ot 
moderate temperature elevation, dyspnea, and 
cough. 

The occurrence of pulmonary invasion may 
be minimized if radiographic confirmation of in- 
tralymphatic (rather than venous) injection iS SE- 
cured, and the procedure discontinued when the 
medium becomes visible in the thoracic duct or 
the presence of lymphatic obstruction is noticed. 

While rare, other side effects reported in- 
clude transient fever, lymphangitis, iodism (head- 
ache, soreness of mouth and pharynx, coryza and 
skin rash), allergic dermatitis, and lipogranuloma 
formation. Delayed wound healing at the site of in- 
cision and secondary infection are occasionally 
seen, and can be prevented or minimized by ad- 
hering to a strict sterile technique. Transient 
edema or temporary exacerbation of pre-existing 
lymphedema as well as thrombophiebitis have 
aiso been reported. 

in the extremely rare presence of concomi- 
tant lymphatic and inferior vena cava obstruction 
the contrast medium may be shunted partially to 
the liver, resulting in hepatic embolization. Also, 
when accidental intravenous administration. of 
ETHIODOL? results in a considerable amount of 
this medium entering the circulation, emboliza- 
tion other than pulmonary may occur. 

Dosage and administration: This method ap- 
plies for both the upper and lower extremities. A 
lymphatic vessel is identified for cannulization by 
injecting a delineating blue dye intradermally into 
the interdigital web space between the first and 
second digits of the selected extremity. The blue 
dye is selectively absorbed by the lymphatics, 
making thern readily identifiable within 15 to 20 
minutes. Some investigators prefer a staining mix- 


ture consisting of equal parts of delineating dye 
and a local anesthetic to minimize transitory pain 
which occurs when the dye is injected alone. 

it is important that the patient be in a cooper- 
ative state, Pre-medication or immobilization 
might be advisable in the unusually apprehen- 
sive patient. 

The cut-down and injection instruments and 
materials include the following: sterile pediatric 
cut-down set, sterile towels for draping, sponges, 
local anesthetic and a syringe, bactericidal paint- 
ing solution, 20 ml. syringe containing 15 ml. of 
ETHIODOL® (ethiodized oil) with an 18" catheter 
to which is affixed a 27 or 30 gauge needie (if bi- 
lateral lymphography is scheduled, two syringes 
should be prepared), a manually driven or mo- 
torized unit (a pressure regulated pump) to pro- 
vide fbr siow injection. 

Under local infiltration anesthesia, a trans- 
verse, curvilinear or longitudinal smail skin in- 
cision should be made near the ankle or wrist 
proximally to the site of the dye injection (just lat- 
eral and distal to the first metatarsal head on the 
dorsum of the foot, or just over the "snuff-box" in 
the dorsum of the hand). The incision should 
cross several of the bluegreen streaks which radi- 
ate cephalad from the dye injection site and 
which appear to converge at the anterior aspect of 
the ankle or wrist. The incision should not be 
located too closely to the site of the dye injection 
since ai! the surrounding perilymphatic tissue 
would be likewise stained in blue and the isola- 
tion and dissection of the lymph vessel, therefore, 
made more difficult. 

Upon superficial dissection (but not penetrat- 
ing the subcutaneous layer of tissue) lymph ves- 
sels will be noted in the immediate subcutaneous 








tissue, while larger !ymph vessel 
found in the extrafascial plane. Each 
green streaks noted upon dissection indica & 
trajectory of a lymph vessel trunk. The deepet 
lymph trunks will be easier to cannulate. it should 
be noted that the venules aiso may appear 


stained in blue. : x 
One lymph vessel is then exposed. avoiding 


circumferential dissection. Thé less manipulation 
performed, the better thé results that will be ob- 
tained. An untied ligature placed afound the lym- 
phatic proximally will temporarily obstruct the 
lymph flow maintaining the bluish color. Addi- 
tional dye can be forced into the lymph vessel by 
gently massaging the anterior aspect of the foot in 
an upward mariner from the site of the injection 
dye to the cut-down area. The lymphatic, thus 
isolated, is then cannulated with a 27 or 30 gauge 
5%” needle, depending upon, the size of the tym- 
phatic selected for injection. fi-is rarely possible 
to cannulate with a needie greater than 27 gauge. 
insertion of the needle through the skin flap before 
cannulating the lymphatics serves to reduce 
movement of the needie within the vessel. Addi- 
tional security of the needle in the lymphatic is 
obtained by strapping. 

The injection should be started at a slow rate, 
ie. 0.1 ml. to 0.2 ml. per minute. Radiographic 
monitoring either by fluoroscopy or serial radio- 
graphs after 1 mi. to 2 mi. has been injected will 
confirm the proper intralymphatic placement of 
the needie, as weil as the flow of the dye. and rule 
out accidental intravenous injection or extra- 
vasation of the medium by perforation or rupture 
of the lymphatic. Monitoring will also permit 
prompt termination of the procedure in the event 
that lymphatic blockage is present. In such situa- 
tions, continuation of the injection will result in 
unnecessary introduction of contrast material into 
the venous system via the lymphovenous com- 
munication channels. If the injection is satis- 
factory, approximately 6 to 8 ml. are then injected. 

However, aS soon as it becomes radiograph- 
ically evident that ETHIODOL® (ethiodized oil) 
has entered the thoracic duct, the procedure 
should be terminated to minimize entry of the con- 
trast material in the sub-clavian vein. Two to four 
mi. of ETHIODOL* injected into the upper extrem- 
ity will suffice to demonstrate the axillary and 
supraciavicular nodes. In penile lymphography 
approximately 2 to 3 ml. of ETHIODOL® is 
required. In intants and children, à minimum of 1 
mi. to a maximum of 6 mi. should be employed. 

The rate of speed at which the contrast mate- 
rial may be introduced varies and is dependent 
upon the receptivity of the lymphatics in the indi- 
vidual patient. If the injection is proceeding at too 
rapid a rate, extravasation will be noted and the 
patient may refer to pain in the foot, leg or arm. 

At the completion of the injection, anteropos- 
terior roentgenograms are obtained of the legs or 
arms, thighs, pelvis, abdomen and chest (dorsal 
spine technique). Lateral or oblique views as well 
as laminograms are obtained when indicated. 
Follow-up films at 24 or 48 hours provide better 
demonstration of lymph nodes and permit more 


concise evaluation of nodal architecture. —— 
As a general rule, the smallest possible 


amount of Ethiodo!® should be employed accord- 
ing to the anatomical area to be visualized. There- 
fore, and to prevent inadvertent venous adminis- 
tration, fluoroscopic monitoring or serial 
radiographic guidance of patients is recom- 
mended during the injection of Ethiodol*. 
Average dose in the adult patient for unilat- 
eral lymphography of the upper extremities Is 2 to 
4 mi. of lower extremities 6 to 8 mi of penile 
lymphography 2 to 3 mi; of cervical lymphog- 
raphy 1 to 2 ml. in the pediatric patient a minimum 
of 1 mi. to a maximum of 6 mi. may be employed 
according to the anatomical area to be visualized 
How supplied: NDC 0281-7062-37, Box of two 10 
ml. ampuls. 
CAUTION: Federal law prohibits dispensing with- 
out prescription. 
A development of Guerbet Laboratories. Formerly 
available from E. Fougera & Co. inc. 


Sy gene LABORATORIES INC. 
5222 ELM ST. HOUSTON, TEXAS 77036 
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redi-FLOW puts convenience on tap- 
With four studies from one source. 


Now —a presuspended, prehydrated barium preparation that's easy and economical to use in all gastro- 
intestinal radiological studies: 

esophageal upper G.I. routine enema air contrast enema 
fime-saving redi-Flow is flavored, concentrated, prehydrated, autoclaved, and homogenized. 
Ready to use— with simple dilution directions for each type of study (no blender neededi. 
Produces consistent, uniform coating in all radiological examinations, including 
excellent readings in post-evacuation films, 

Available in individual 16 fl. oz. cans; for added thrift, a plastic top is included to 
facilitate refrigeration for later use. 

All-purpose Suspension redi-Flow (barium sulfate 100% W/V). 

Simplifying without compromising 


" FLOW PHARMACEUTICALS, INC. 
/ Palo Alto, CA. 94303 
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INTRODUCTION OF JANEWAY LECTURER 1973* 


By MILFORD D. SCHULZ, M.D. 


Chairman, Janeway Lecture Committee 
BOSTON, MASSACHUSETTS 


Each year since 1933 this Society has sponsored a special Lecture, the purpose of which ts 
dual. First, to recognize the contributions to our understanding of cancer made by an out- 
standing physician or scientist of the here and now, chosen by a special Committee of the ` 
Society. The second purpose of the Lectureship ts to do honor to those scientists and physicians. 
past upon whose shoulders we all stand. Although these Lectures have been known as thé? 
Janeway Lecture—after Dr. Henry Harrington Janeway, a New York -physician ‘and 
founder of this Society and an American pioneer in the use of Radium---the intent of this 
commemoration is truly more catholic than for just one man, and indeed, like the very name 
of this Society “The American Radium Society" is but a Bit of verbal history —a,shibboleth — 


So once again your Committee has carefully given ear to the advice of-our emissaries, 
Hugin and Munin which appear in the heraldry of this Society, and have chosen as the one. 
who will once again take us for a draught at the Well of Mimir— yuan del. Regato; presently 
Director of the Penrose Cancer Hospital in this city. The Ravens may have been influenced 
in this recommendation by this name, for Mimir's Well, being a well of knowledgé, 1s by 


During these early years, a number of circumstances occurred which I believe were forma- 
tive of young Fuan’s future. Señor Tuan del Kegato— the father-— among other things ran Ihe 
local photography shop and was the projectionist at a motion picture theater. This movie house 
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was no great palace but a modest place of entertainment where 3-4-5 reels were shown from 
a single piece of projection equipment. This of course meant shutting down the show every 
time a reel had to be changed. To keep the audience occupied during these changes, it was young 
Juan's job to show lantern slides—and so started an occupation from which he has never 
recovered. . 

Another incident which helped mould the young Juan Angel was when at the age of 10 he 
was selected from his fellow students at the Santa Clara School to give a spectal speech on an 
occasion of considerable importance—the day celebrating Cuba's freedom from Spanish Rule. 
Thts was a portent for the future which has extended to today. 

But perhaps the most indelible of all was the fact that the town of his birth was also the 
place of birth of an earlier great physician, Dr. Carlos F. Finlay, of worldwide reputation as 
one of the principals in the conquest of yellow fever. Tuan never tired of hearing from the lips 
of his parents the story of this great man and early resolved to pattern his own life after his— 
to become a physician. 

And so it transpired that in 1926 young Juan registered for the 7 year course in Medicine 
at the University of Havana. This meant much sacrifice for his family and hard work for the 
young man himself. His assiduous application to the work at hand and the fact that he had 
learned something about photography from his father attracted favorable attention from the 
Director of the Cancer Hospital attached to the University and he was offered and accepted 
a job in the X-ray Department, thus opening new doors to his growing expertence. Polttical 
fate, however, struck again and before he could complete his medical training, the U niversity 
was closed. The contacts he had made in the Cancer Hospital now stood him in good stead. 
The Cuban Cancer League saw promise in this young student and decided to sponsor his 
continued education abroad and so it was that young doctor-to-be del Regato went to France 
where he completed his medical training at the University of Paris in 1934 and consolidated 
his already determined resolve to pursue a career devoted to work in the field of Cancer. 

Following graduation he was given a Fellowship at the Fondation Curie where he came 
under the influences of those whose names are legendary in Radiotherapy and Cancer Con- 
trol —Regaud, Lacassagne, Coutard, whose assistant he became. He remained at the Fonda. 
tion in this capacity till 1938, when Dr. Max Cutler prevailed upon Dr. Coutard to join him 
at the Chicago Tumor Institute. When Dr. Coutard went to Chicago, he took his promising 
young assistant with him and this is how Dr. Juan A. del Regato came to the USA where 
he became a naturalized citizen in 1941. | 

1 didn't know it then and neither did Juan but in those days we worked within a short 
distance of each other—he at the Chicago Tumor Institute with Dr. C utler, a Senior member 
of this Soctety, and Simeon Cantril and Franz Buschke, both past Janeway Lecturers, and 
l at Northwestern University with the late Dr. James Case, also a past Janeway Lecturer and 
past President of this Society. 

Chicago was followed by 5 years of the practice of Radiotherapy and related research at the 
Garfield Hospital in Washington, D. C., and as a Research Fellow of the National Cancer 
Institute in Baltimore. 

Now it happened that one day during this IF. ashington phase of his life, there came out 
of Galva, IHlinois, a young nurse named Inez to see the sights of the Nation's capital. Some- 
thing must have already gone on between these two during Juan's Chicago days for he offered 
to show her the town. Never one to misuse an opportunity, Tuan during the course of the day 
mentioned that he had in his pocket an interesting document and would the young lady like 
to see it? She would and this document just happened to be a marriage license—and so it 
came to pass that yet another milestone in Vita Regato was accomplished. To this union 
there came 3 children. 

After Washington there came 6 years as Chief of Radiotherapy at the Ellis Fishel Cancer 
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Hospital in Columbia, Missouri. 1t was at the Ellis Fishel that he developed a lasting asso- 
ciation with Dr. Lauren Ackerman, your Janeway Lecturer of 2 years ago, and with whom 
he wrote what has come to be a standard reference and classic in the American Cancer Litera- 
ture. It was here, too, that he started his still larger family—a family that still today he 
fathers in ever increasing numbers—the children of his mind and soul, his trainees-—who 
now number in the dozens and for whom, even if all else is forgotten, he will always be honored 
and remembered. qwe Ta, 

Since 1949, del Regato has been Medical Director of the Penrose Cancer Hospital of this 
city—the story of how this all came about is a tale of its own. Lt 1s here that he has come tnto 
full flower. Emerson wrote that if a man write a better book——preach a better sermon-—build a 
better church organ or make a better mouse trap—though he build his house in the wilderness, 
the world will beat a path to his door. -— i 

Colorado Springs is not quite a wilderness, but certainly the path to Dr. del Regato’s door ts 
widely known and well worn. —- 

The many accomplishments of our Lecturer are too well known and the honors accorded 
him too many and too much a matter of record to recount here. Sufficient to say, that it gives 
me the greatest personal pleasure to, on behalf of the Janeway Lecture Committee, introduce 
as the 38th Lecturer Juan Angel del Regato, M. D., Se. D., respected physician, widely read 
and known author and authority on clinical cancer management, beloved teacher, historian, 
political-social and moral philosopher, who will speak to us on “Total Body Irradiation in 
the Treatment of Chronic Lymphogenous Leukemia." : 
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i TOTAL. BODY IRRADIATION IN THE TREATMENT 
OF CHRONIC LYMPHOGENOUS LEUKEMIA* 
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By JUAN A. per REGATO, 


JANEWAY LECTURE, 1973 


M.D., Sc.D.1 


COLORADO SPRINGS, COLORADO 


N March 1902, William Allen Pusev, a 

pioneer American radiotherapist and 
dermatologist, co-author of one of our 
earliest books on roentgentherapeutics, re- 
ceived from Dr? Jacob Frank, of Chicago, a 
referred patient with a diagnosis of leu- 
kemia: thé 44 year old man had voluminous 
lymphadenopathies of the neck, axillae and 
groins (Fig. 1), plus enlargement of the 
spleen. and liver; in addition he presented 
74,000 white cells per mm.3, 
which were lymphocytes, in "this circulating 
blood. 1. Roentgen therapy was administered 
on a daily basis; the lymph nodes regressed 
notably within the first 2 days, the spleen 
diminished in size and the white cell count 
came down to normal limits (Fig. 2), but 
irradiations were continued for 3 weeks pro- 
ducing epilation and dry epidermitis." One 
year later, Nicholas Senn, a Chicago sur- 
geon, reported his experience with roent- 
gentherapy in a case of leukemia.* 

In 1903, Efim S. London, of Berlin, pub- 
lished the sequence of observed events fol- 
lowing total body irradiation of lower ani- 
mals.” Also in 1903, H. Heineke, of Leip- 
zig, produced his masterfully detailed histo- 
logic studies of the effects of radiations on 
the tissues of experimental animals.!*. 
Heineke's description of the radiation 
effects on lymphoid tissue has never been 
surpassed; he also noted the bone marrow's 
ability to recover. In 1904, Charles Auber- 
tin and E. Beaujard, made observations, in 
Paris, on the effects of irradiations on the 
blood of leukemics? In 1906, Alfred S. 
Warthin, of Ann Arbor, studiously verified 
and extended Heineke’s reported effects of 
irradiation on the blood forming organs.^? 


80 per cent of 


3) by means of 3 


gentherapy in Hodgkin's 





Fic. Paren with cervical and axillary — 
Mm qe from chronic lymphogenous leu- 
kemia, irradiated by Dr. Wiliam A. Pusev, of 
Chicago, in March, 1902.3! 


Friedrich. J. Dessauer, Frankfurt's pio- 
neer biophysicist, proposed in 1905, the 
irradiation of the entire human body (Fig. 
low voltage roentgen-rav 
sources operating simultaneously.” But 
earlv enthusiasts of whole body irradiation 
must have been deterred bv poor results 
and by the untoward effects on the hemo- 


poietic system. In 1923, Henry Chaoul, of 


Berlin, reported his early trial of ze/eroent- 
disease.’ In 1925, 
Werner Teschendorf, of Cologne, initiated 
his work which was followed by his long 
sustained advocacy of total body roentgen- 
therapy for the treatment of polvcvthemias, 


* Presented at the Fifty-fifth Annual Meeting of the American Radium Society, Colorado Springs, Colorado, April 22-26, 1973. 


From the Penrose Cancer Hospital, Colorado Springs, Colorado. 
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lymphoid tumors and leukemias." Con- 


currently, Torleif Dale of Oslo, also applied 


this approach, with a higher daily dose, for 
the treatment of leukemias.’ In May, 1931, 
Arthur C. Heublein, of Connecticut, 
started work in a specially built unit for the 
continuous and simultaneous total irradia- 
tion of 4 patients at the rate of 1.25 r per 
hour!® The Heublein unit, built at the 
Memorial Hospital of New York under 
specifications of Gioacchino Failla, pro- 
vided for continuous irradiation with auto- 
matic interruptions for visits by physicians, 
nurses and attendants (Fig. 4; and 5); the 
patients received about 350 r in 12 days 
and sometimes more. Heublein died prema- 
turely in the course of this experiment; 
posthumously, his colleagues reported on 
its results on a variety of cases which in- 
cluded 27 patients with lymphogenous leu- 
kemia. At the same time Traian Leu- 
cutia? of Detroit, made a serious analysis 
and defense of the relative advantages of 
regional radiotherapy. 

In the 1930s the work of Teschendorf 
motivated a wave of enthusiasm for sub- 
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Fic. 2. Same patient following irradiation showing 
regression of lymphadenopathies and epilation of 
the axilla and chest." 


total and total body irradiation in various 


countries of Europe: Auguste Devois? and 
Lucien C. M. Mallet? in France, Max 
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Fic. 3. Scheme for total body roentgen therapy with 3 sources as suggested 
by Friedrich J. Dessauer of Frankfurt, in 1905.” 
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Fic. 4. Sketch of the Heublein unit for continuous 
total body irradiation of 2 patients simulta- 
neously.? 


Sgalitzer® in Austria, Felix Sluys“ in Bel. 
gium and many others,” variously tried 
and reported their results in cases of gen- 
eralized carcinomatosis as well as of malig- 
nant lymphoid tumors and leukemias. 
Joseph Belot* in France and H. Fuhs!® in 
Germany, treated generalized dermatoses 
with total body irradiation. Gian Giuseppe 
Palmieri’! of Bologna, favored, as Heub- 
lein, the continuous irradiation of confined 
patients; Pierre Xavier Marqués?? of Tou- 
louse, utilized simultaneous irradiation 
from twin tubes for homogeneous distribu- 
tion throughout the body. P. Jacob!® of 
Nancy, proposed the irradiation of patients 
in a moving bed, a method that he called 
cineroentgentherapy. Daniel den Hoed" of 
Rotterdam, and others became discouraged 
by the hemopoietic injury resulting from the 
latent effects of what appeared to be rela. 
tively small doses. A review of 270 cases of 
total body irradiation, including 72 cases of 
chronic lymphogenous leukemia, treated 
during the decade, was published by Fred- 
erick G. Medinger and Lloyd F. Craver.” 

In the 1940s the tragic events of Hiro. 
shima and Nagasaki triggered attention to 
the consequences of total radiation expo- 
sure; the survivors of the holocaust offered 
sad evidence of various degrees of somatic 
effects of a single massive exposure to radia- 
tions.” Experimental researchers, by the 


Juan A. del Regato 


MARCH, 1974 


hundreds, undertook anew to study the 
radiation effects of various tissues and 
organs, repeating, often without gain, the 
overlooked or forgotten experimental work 
of the pioneers.? Accidental irradiation of 
atomic scientists added to the recorded evi- 
dence of the lethality of relatively small 
amounts of radiations, when received in a 
short time by the entire body.?? 

In the 1950s total body irradiation was 
advocated in the management of acute leu- 
kemias as a preliminary step to total bone 
marrow replacement.*?! The procedure was 
well founded on experimental evidence of 
success in lower animals, but it was seldom 
successful in man; moreover, the increasing 
effectiveness of chemotherapy in the acute 
leukemia of children was soon to retire 
these efforts. Concurrently, Edwind E. 
Osgood, of Portland, Oregon, persistently 








emphasized the value of total body 
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Fic. 5. Floor plan of the Heublein unit designed by 


Dr. Gioacchino Failla for the Memorial Hospital of 
New York City.? 
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("spray") roentgen therapy and of radio- 
active phosphorus administered at regular 
intervals ("titrated") in the management 
of chronic leukemias.?** Vincent P. Collins 
and R. Kenneth Loeffler’ investigated 
again the possibilites of single dose total 
body irradiation; E. Richard King con- 
tinued to utilize total body irradiation in 
the treatment of generalized malignant 
tumors.? Cobalt 60 units began to be uti- 
lized for these purposes and special rooms 
were designed for the utilization of radio- 
active cesium 5I. It is of interest that those 
who advocate total or subtotal body irradi- 
ation of generalized malignant tumors,” 
often invoke an indirect effect to explain 
the beneficial results of small doses. 

In the 1960s, it was in the expectation of 
temporary suppression of the lymphoid 
and reticuloendothelial tissues, for the pur- 
pose of suppressing the immunologic rejec- 
tion of transplanted tissues, that total body 
irradiation was again sought.?-*? And here 
again this aid was soon renounced in favor 
of effective drugs. A contemporary interest 
in total body irradiation comes under the 
aegis of Civil Defense.?^ 9. 


RADIOPATHOPHYSIOLOGY 


Most of our knowledge of hematologic 
radiation effects is based on the results of 
experimental, massive, single dose total 
body irradiation of lower animals; the 
usually referred to LDs is found from such 
single exposure experiments. Friedrich 
Ellinger!* showed that simple fractionation 
decreased the mortality rate of a given 
total body dose. A. H. Pontifex and Leon- 
ard F. Lamerton?? studied the hematologic 
response of rats to repeated total body ir- 
radiations at rates ranging from 15 to 200 r 
per day; they found a more rapid mortality 
for the higher doses, and a lesser damage or 
a greater ability to recover with the lower 
dose rates. It must be borne in mind that 
the time sequence may be quite different in 
lower animals than in man because of the 
differences in the cell kinetics of the hemo- 
poietic cell.renewal systems. 

The victims of the atomic bomb and the 
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accidentally irradiated atomic scientists 
suffered also from a single massive expo- 
sure. Patients irradiated in anticipation of 
bone marrow replacement or organ trans- 
plants were usually exposed to one or two 
sublethal doses of radiations; A more or 
less intense syndrome ("radiation sick- 
ness") definitelv dose related, may be ob- 
served in man; it consists of nausea, vomit- 
ing, fatigability, listlessness and diarrhea.’ 
Lowell S. Miller and associates? found 
these symptoms practically absent below a 
single exposure of 100 r, but rather impor- 
tantly disturbing in those receiving 200 r. 

Although the irradiation may be simul- 
taneous, the facts observed in the periph- 
eral blood do not occur simultaneously for 
they result from the effects on different 
hematopoietic cell lines with their own dy- 
namic balance. Half a century ago, George 
R. Minot and Roy G. Spurling? made a 
collective study of 42 patients with various 
forms of cancer, regionally irradiated with 
rather large fields. In patients in whom 
they observed relative leukopenia they 
found its extent and the patients récovery 
directly related to the size of the field of 
irradiation and to the dose administered. 
Maurice Tubiana and Claude M. Lalanne? 
contrasted the hematologic effects observed 
in patients who received 400 r or 100 r (Fig. 
6) at one sitting: the drop in the numbers 
of total leukocytes, of lymphocytes and 
platelets, which occurred in both, was 
faster for the larger dose; recovery was 
manifest after the third week, but it was 
more vigorous in patients receiving the 
smaller dose. James Adelstein and James 
B. Dealy, Jr.! studied 6 patients who re- 
ceived an initial total body dose of 250 r; 
they found the Aa/f-reduction time tor lym- 
phocytes to be 4 days, for granulocytes 6 
days, for reticulocytes 10 days and for 
platelets 16 days. There are no studies 
available of the effects of fractionated total 
body irradiation of normal persons over a 
period of weeks or months. 


MATERIAL AND METHOD 


Our experience with total body irradia- 
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Fic. 6. Peripheral blood changes observed in a normal individual submitted to a 
single total body irradiation of 100 r (from Tubiana and Lalannet?). 


tion of patients with chronic lymphogenous 
leukemia 1s reported here for the first time. 
We carried out total bodv irradiation in the 
late 1930s, but have lost contact with the 
patients’ records. This report is based on 15 
patients irradiated at the Ellis Fischel Can- 
cer Hospital of Columbia, Missouri, from 
1943 to 1948, and on 46 additional patients 
treated at the Penrose Cancer Hospital of 
Colorado Springs from 1949 to 1969. 
Thirty-seven of these patients were males 
and 24 females; the youngest was 43 and 
the oldest 84 years of age; both the median 
and average age of these patients was 64 
vears. 

Patients whose treatments were started 
in the past 3 years are not included in this 
report, for some are still under treatment. 
Patients receiving onlv regional irradia- 
tion were excluded. Two patients who died 
of concurrent metastasizing cancer, one of 
the bladder and another of the prostate, 
were not included; 1 who had had cancer 
of the breast, but who died of leukemia was 


retained. Two patients with congestive 
heart failure who could not stand the treat- 
ments were eliminated from consideration. 
Thus, this is a selected series. 

In the 30 vears of this experience we 
have diagnosed and followed a number of 
symptomless patients who received no 
treatment or only occasional regional ir- 
radiation; they constitute a more favorable 
group than the one subject of this report. 
The disease is often insidious, but not al- 
ways slow in its development. 

All of the patients had repeated con- 
firmatory bone marrow biopsies. In 8 of our 
patients, who had started their clinical 
course with a peripheral lymphadenopathy, 
a biopsy had been done and a diagnosis of 
"malignant lymphoma" (lymphocytic, re- 
ticulum-cell, histiocytic, lymphoblastic) 
had been rendered; in 2 patients such diag- 
nosis had been made on a surgical specimen 
of the cecum. We have long maintained 
that a diagnosis of malignant lymphoid 
tumor in a lymph node should be challenged 
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Fic. 7. Observed changes in the total white blood cell count of 2 patients 
during the first year of irradiation. 


if the clinical character and course of the 
case are at variance with what one expects 
from generalized lymphosarcomatosis. Ad- 
vanced age, preserved general condition in 
spite of large masses and long course, 
maintained weight, symmetry of lym- 
phadenopathies, etc. should bring suspicion 
that a histopathologic diagnosis of "malig- 
nant lymphoma" is probably in error. The 
accommodating theory that malignant 
lymphomas may "turn into a leukemic 
phase" simply contributes an often con- 
venient white-wash for too categorical an 
initial diagnosis of tumor, where vacillation 
would have been justified. Equally accom- 
modating and zzproved is the concept that 
lymphosarcoma and leukemia are but 
colors of the same rainbow. As a result, 
clinicians everywhere fail to acquire a clear 
concept of the differences involved and the 
confusion distorts our statistics of results. 
In malignant tumors of thelymphoreticular 


system, clinicians and pathologists have 
failed to exploit the modifying light of con- 
tributory clinical details, as they have in 
bone tumors; internists seem to expect, 
and accept without dispute, the morpholo- 
gists word as definitive. Yet, it remains à 
fact that without clinical information to 
help him the histopathologist may be en- 
tirely unable to exclude leukemia on a 
biopsy of a lymph node. 

When we began our experience, we chose 
to deliver a short series of daily total body 
treatments with the intention of repeating 
it at long intervals; in other cases we gave 
smaller amounts daily for several weeks. 
Some of our earlier patients treated at the 
Ellis Fischel Cancer Hospital received only 
repeated discontinued series lasting about 
1o days, but no weekly irradiation. Once 
we became aware of the relative safety of 
our doses, we decided to start with a series 
of 10 daily total body irradiations and to 
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Frė. 8. Although the total number of circulating white blood cells was diminished considerably 
in this patient during the first year of treatments, the peripheral lymphocytosis persisted. 


follow this by a weekly irradiation. In due 
course we decided to repeat an annual course 
of the same order as that of the initial 
series. In summarv, our procedure consists 
of the following: 

1, a series of 10 daily irradiations of 10 r 

2. one weekly irradiation of £ r 

3. regional irradiation of spleen or lymph 
nodes as. required 

4. an annual “booster” of 10 daily ir- 
radiations of Io r. 

Our purpose is to maintain all patients 
under this regimen for their life time. We 
have found the procedure safe and satisfac- 
tory. In this series of patients the total dose 
received varied, of course, with their sur- 
vival: the maximum was 2,760 r in 7i 
years; another patient received 1,870 rin 6 
years; 2 had nearly 1,200 r in 4 years; 6 
others received between goo and 1,100 r in 
3 to 34 vears. 

For a long time our patients were irradi- 
ated at 2.30 m. target skin distance, with a 


250 kv. unit, operating at 15 ma. with 2 
mm. of copper and t mm. aluminum filtra- 
tion; patients layed recumbent on the floor 
with their knees flexed and received 
oblique irradiations frontolaterally, alter- 
nating sides for homogeneity. Presently 
they are irradiated with a cobalt 60 unit, 
in the sitting position, at 3.10 m. source 
skin distance. The doses are calculated at 
the surface of the skin without benefit of 
back scatter. An integral dose, ideally de- 
sirable, is difficult to establish; the distri- 
bution of doses in the trunk of a phantom 
reveal a coefficient of homogeneity of 0.87, 

Irradiation of the spleen has often to be 
done also; it is our feeling that the spleen 
should be irradiated without waiting for it 
to become uncomfortably large and sub- 
ject to infarction. The dose administered to 
the spleen need not be large, and should not 
be, to allow for re-irradiation when it be- 
comes necessary again. Irradiation of cer- 
vical, axillary, inguinal or abdominal 





Vou. 120, No. 3 Total Body Irradiation of Lymphogenous Leukemia . dT 
100 
LYMPHOCYTES i 
1 number = i : 
^ 
^ N ,:,;89 
PCH 2 percent : ^ Ne 2 9 l 
62-854 y " z 
1962 P a 2s 2 
di EN tl 
FOIS Pe ae P4 — jn 
S J^ us y % 
2 7 “AOS " 
£ Á ~ " 
€ 
N 48 
2 | 
15 E m 
E 
- 
f n | " 


0 30 60 





90 120 150 180 210 
time after initial irradiation (days) 


360 


270 


240 300 330 


Fic. 9. Total body irradiation of this patient was followed by gradual increase in the number of 
lymphocytes and in their relative percentage in the peripheral blood cell count. 


lymph nodes may also have to be done to 
eliminate discomfort. Regression of these 
lymphadenopathies takes place rather 
promptly and the total dose necessary for 
complete regression may be less than mod- 
erate, 

All our patients were kept under close 
hematologic surveillance, receiving medical 
treatment as became indicated. Hospitali- 
zation and antibiotic therapy were readily 
available to them, since they are often sub- 
ject to infections. 


RESULTS 


Chronic lymphogenous leukemia is an 
incurable disease; results of treatments can 
only be evaluated on a relative basis. An 
expression of "remission" requires defini- 
tion of a concept of such remission which 
may be thought self-serving. Very few of 
our cases had periods in their course when 
their chronic lymphogenous leukemia was 
not diagnosable. All of the 61 patients sub- 
jectof this report have died: the longest sur- 


vival was 75 years, the shortest 2 months; 
the average was 46 months, and the median 
39 months. The § year survival was 21 per 
cent (Fig. 12). There were 39 patients with 
elevated white blood cell counts at the be- 
ginning of treatments; their average sür- 
vival was 57 months. The 22 other patients 
had normal or subnormal white blood cell 
counts in the peripheral blood: their aver- 
age survival was 38 months. In 7 patients in 
whom the differential white blood cell 
count never showed a percentage of lym- 
phocytes above şo per cent, the average 
survival was only 26 months. 

The hemopoietic response, as measured 
by the peripheral blood cell count revealed 
a frequent decrease of leukocytes when the 
original count was high, coming down to 
normal limits within a few weeks and some- 
times below normal; but in other instances 
the leukocyte count remained high or even 
increased during the course of treatments 
(Fig. 7). In patients who presented a nor- 
mal or subnormal initial white blood cell 
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Fic. 10. The hemoglobin was not affected by total body irradiation at therapeutic levels. These 2 curves 
represent variations observed during the first year in 2 different patients. 
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Fic. 11. A gradual decrease in the number of circulating platelets is often observed during the course of total 
body irradiation, sometimes to very low levels, but without bleeding consequences. 
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Fic. 12. Cumulative distribution of duration of survival from date of diagnosis. Pooled data of Ellis Fischel 
State Cancer Hospital (15 patients, 1943-48) and Penrose Cancer Hospital (46 patients, 1949-69). 


count there was often a reduction to sub- an absolute decrease of all leukocvtes (Fig. 
normal levels or no change at all. A high 8). Some patients who had an initial normal 
initial percentage of lymphocytes was most percentage of lymphocytes underwent à 
often unaffected by irradiations in spite of gradual increase to high levels (Fig. 9). In 


i Y, £ CAMS has P hey 
A e tee à ASA EE! ^ 


Fic. 13. Extensive infiltration of kidneys is frequent. Fic. 14. Infiltration of the lung is frequently found 
Routine mild irradiation of these organs may be as at autopsy and may be in part responsible for the 


justifiable as the irradiation of the spleen. frequent death through pneumonia. 
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Fic. 15. Meningeal infiltration by chronic lympho- Fic. 17. Leukemic infiltration of the small intestine 


genous leukemia. Intracranial manifestatiors may may suggest a primary tumor of that area. The 
mimic a stroke. same is true of the cecum. 


a few cases the normal percentage of lym- 
phocytes or the lymphopenia persisted or 
became worse. In very few cases the ini- 
tially normal hemoglobin or hematocrit 
came down (Fig. 10); some patients necessi- 





Fic. 18. Autopsy specimen of bone marrow in a pa- 
tient who had received total body irradiation for 
3 years and 8 months to a total of 930 r. 





Fic. 16. Pericardial infiltration leads to 
effusion and possible tamponade. 





Fic. 19. Higher magnification of autopsy specimen 
of bone marrow in another patient who received 
total body irradiation for over 7 years to a total 
of 2,760 r. 
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Fic. 20. Cumulative distribution of duration of survival from date of diagnosis (data of Penrose Cancer 
Hospital only). If the durations of survival of patients dying with leukemia are distributed log normally 
the shape of the cumulative distribution suggests that the corresponding frequency distribution is bimodal. 
The relative width of the gap permits the hypothesis of unimodality of the frequency distribution to be 


rejected with the probability of Type 1 error of 0.02. 


tated transfusions or steroid therapy. 
Platelets frequently decreased in numbers, 
rarely to very low levels (Fig. 11). Although 
low platelet levels persisted in some pa- 
tients, there were no bleeding tendencies ap- 
parently related to it. In only one instance 
of a patient with initial low platelet count, 
was there further decrease and some subcu- 
taneous ecchymoses before death; the au- 
topsy revealed massive bone marrow leu- 
kemic replacement. 

'The palliation afforded these patients was 
often immediately acknowledged. The pa- 
tients seem to be comfortable until the 
inevitable terminal complications occur. A 
large proportion of these cases died of pneu- 
monia and other infectious complications 
compounding the pathologic talley of their 
advanced age; there was one instance of 


cardiac tamponade due to pericardial effu- 
sion. In 20 cases an autopsy was done; the 
postmortem findings varied, but as a rule 
there was leukemic involvement of various 
organs in addition to multiple lymph node 
enlargement and splenomegaly. In most in- 
stances infiltrates were found in the kidneys 
(Fig. 13), liver and lungs (Fig. 14), and 
occasionally also in the meninges (Fig. 15), 
thyroid, pleura, pericardium (Fig. 16), 
adrenals, stomach, small and large bowel 
(Fig. 17), bladder, and prostate. In no in- 
stance were there signs of radiation effects 
or injury of the bone marrow or other struc- 
tures examined; patients who had received 
total body irradiation for several years had 
rather healthy appearing bone marrows 
except for the present leukemic infiltrates 
(Fig. 18; and 19). 
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PROGNOSIS 


The data presented result from a retro- 
spective survey of clinical information 
gathered over a period of 25 years. The 
sample of selected patients is relatively 
small; no random alternatives were used. 
However exiguous, any experience of this 
order represents considerable painstaking 
effort and expense. Therefore, one is ob- 
ligated to analvze thoroughly the material 
and to extract any plausible, however 
tenuous, statistical suggestion which might 
reveal unsuspected variations and lead to a 
greater understanding of the problem at 
hand. 
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Fic. 21. Bivariate distributions of logis (duration of survival from diagnosis) and logis (WBC at diagnosis). 
(Data of Penrose Cancer Hospital only.) The pattern suggests that this bivariate distribution is hetero- 
geneous. The hypothesis that the point-biserial correlation coefficient for WBC and the 2 survival groups 
is zero can be rejected with probability cf Type 1 error of o.0$. (The point-biserial correlation coefficient 
measures the strength of the linear association between a dichotomous and a continuous variate.) 


If the duration of survival of all of our 
patients, dead with leukemia, is distributed 
log normally (Fig. 20), the shapes of the 
cumulative distribution suggest that the 
corresponding frequency distributions are 
bimodal and that the sample is heteroge- 
neous. There appear to be 2 groups of pa- 
tients in the sample judging bv their re- 
sponse to total body irradiation and their 
median survival. Other univariate and bi- 
variate analyses of the material can be 
adduced in support of this hypothesis (Fig. 
21; and 22). It is natural to seek some em- 
pirical method of identifying, a priori, 
members of these 2 hypothetical groups. A 
decomposition of the bivariate distribution 
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Etc. 22. Bivariate distribution of initial values of logi; (WBC) and logis (platelet). The arrow 1 is parallel to 
the linear discriminant function for the 2 variates. L is the value of this linear form which best discriminates 
between the 2 response groups. Q, Q! are values of the quadratic form which best discriminates between the 
2 response groups. The 2 histograms erected upon the Line 1 represent the marginal distributions of the 
values of the linear form in the 2 response groups. The hypothesis of homogeneity can be tested by a 
measure of the overlap of these marginal distributions. The hypothesis is rejected with a probability of a 


Type 1 error of 0.05. 


of initial white blood cell and platelet 
counts according to survival after total 
body irradiation is shown in Figure 22; 
these 2 variates were selected on the basis 
of the strength of their linear association 
with the 2 survival groups (point-biserial 
correlation). Linear and quadratic forms 
discriminate moderately well between the 
2 survival groups, but the size of the sample 
would not permit a realistic appraisal of the 
size of the possible error. 


A decomposition of the distribution of 
survival times shown in Figure 20 is pre- 
sented in Figure 23: there seem to be 2 dif- 
ferent homogeneous groups in reference to 
survival. | 

The analysis of the survival data suggests 
the existence of 2 different groups of pa- 
tients with chronic lymphogenous leu- 
kemia. Others have found suggestion for 
subgrouping in serial studies of bone mar- 
row. 
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ENVOIE 

Our experience would appear to justify a 
more aggressive irradiation in the hope of 
better results. In the past we have found 
the margin of safety of total body irradia- 
tion to be rather narrow. Someone with a 
lifetime ahead might wish to explore the 
possibilities of larger doses again. Whereas 
total body irradiation seems useful, it is so 
primarily because it allows regional irradi- 
ation at longer intervals and with less than 
customary intensity. It would appear that 
irradiation of organs found frequently in. 
volved at autopsy, before their involve- 
ment has become manifest, mav be well 
justified in order to allav the advent of 
complications and to prolong life. Thus, 
total body irradiation could be system- 
atically complemented by periodical re- 
gional irradiation of kidneys, lungs, liver, 
as well as of spleen and lymphadenopathies; 


the doses necessary for these purposes may 
be rather moderate, permitting their being 
repeated at intervals. 


CONCLUSIONS 


1. Total body irradiation is a satisfac- 
tory procedure in the palliative treatment 
of chronic lymphogenous leukemia. 

2. An initial series of 10 daily irradia- 
tions of 10 r may be safely followed by 
weekly exposures of 5 r and annual “‘boost- 
ers" of 100 r delivered in 10 davs. Patients 
have been kept on this regimen for periods 
of 4 to 7 vears. 

3. In a series of 61 patients so treated 
the average survival was 46 months, with a 
maximum of 15 years, a minimum of 2 
months, and a $ year survival of 21 per cent. 

4. Autopsies performed in one-third of 
these patients failed to reveal one instance 
of untoward radiation effects. 
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s. Total body irradiation has to be com- 
plemented by regional irradiation of spleen 
and lymphadenopathies. Those organs fre- 
quently found involved at autopsy such as 
kidneys, lungs, etc. should perhaps be simi- 
larly irradiated at very moderate doses. 

6. Statistical study of the survival data 
suggests the presence of 2 different sub- 
groups in the sample. 


Clinical Radiology 
Penrose Cancer Hospital 
Colorado Springs, Colorado 80907 


'The observations which form the basis of 
this lecture have been patiently gathered 
over the years by my faithful associates 
and by dozens of our residents in training: 
it is their work that I have presented. 

For the analvsis of the data and the 
preparation of statistical illustrations and 
the statistical hypothesis, I am indebted to 
Don Herbert, Ph.D., and for the photo- 
micrographs, to Don Dawson, M.D., both 
of our staff. Richard A. Smith has been 
most patient and helpful in the drawing 
and lettering of illustrations. 
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TOMY IN HODGKIN'S DISEASE IN PATIENTS ` 
UNDERGOING EXTENDED FIELD OR 
TOTAL LYMPH NODE IRRADIATION* 
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HE major value of exploratory lapa- 

rotomy and splenectomy in Hodgkin's 
disease has been as a diagnostic measure to 
assess the extent of abdominal disease. The 
criteria for the selection of patients who 
would be likely to benefit from laparotomy 
and splenectomy are not universally agreed 
upon, and application of the procedure 
varies from almost routine use in every case 
of Hodgkin’s disease to a highly individual- 
ized diagnostic investigation.'? Proponents 
of laparotomy and splenectomy point to 
the low incidence of morbidity, the value in 
staging, and the facilitation of radiation 
therapy as favorable considerations.* 5 5.'? 
Removal of the spleen has been found to 
have an additional minor advantage in the 
subsequent management of the patient; 
namely, an improved hematologic tolerance 
to wide-field radiation therapy and possibly 
to chemotherapy. In 1969, in a paper from 
Stanford University, it was noted that 
splenectomized patients had no interrup- 
tions in their course of radiation therapy 
because of thrombocytopenia, leukopenia, 
or anemia. This clinical impression has 
been mentioned by other authors? and well- 
documented by Salzman and Kaplan" in a 
series of 100 patients and more recently by 
DiBella e al! 

The present authors, in a retrospective 
study, have analyzed a group of g1 patients 
with Hodgkin's disease from the Medical 
College of Virginia, Richmond, Virginia, 
and the National Naval Medical Center, 


* Presented at the Fifty-fifth Annual Meeting of the American 
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Bethesda, Maryland, to compare the hema- ` 
tologic effects in splenectomized and non- 
splenectomized patients during extended 
feld or total lymph node irradiation. 


MATERIAL AND METHOD 


The records of 25 patients from the Med- 
ical College of Virginia, Richmond, Vir- 
ginia, and 66 patients from the National 
Naval Medical Center, Bethesda, Mary- 
land, who were treated with extended field 
or total lymph node irradiation for Hodg- 
kin's disease during the period from Janu- 
ary, 1964, through December, 1972, were 
reviewed. Extended field irradiation in this 
study included a mantle field and the para- 
aortic lymph nodes, and total lymph node 
irradiation refers to a mantle field and para- 
aortic and pelvic lymph nodes (and spleen 
in 4 cases). Both fields are shown in Figure 
1, 4 and B. A number of patients treated at 
both institutions during the period of study 
had more limited radiation fields, and these 
cases are not included in the analysis. AT 
cases considered in the study received 
megavoltage irradiation with either a 2 
mev. or 6 mev. machine or with a Co™ unit. 
None had received prior radiation therapy 
or chemotherapy of any significance. 

The cases selected for the study all had 
biopsy-proven Hodgkin's disease, and they 
were retrospectively classified according to 
1 of the 4 Rye histologic categories. Al- 
though the patients had been staged clini- 
cally prior to their treatment, either ac- 
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Pie: 1. Diagram of treatment fields. (4) Extended field. (B) Total lymph node field. 


cording to the.early Peters or Rye classifi- 
cations, the staging was updated to con- 
form to the Stanford Classification of Rosen- 
berg? and Kaplan.’ 

For analysis purposes, the patients were 
divided into 2. groups, consisting of 59 
splenectomized cases and 32 non-splenecto- 
mized cases, Fhe 2 groups were then com- 
pared according to the parameters of histo- 
logic type, clinical staging, treatment 
fields, daily dose rate, total tumor dose, 
duration of treatment periods, duration of 
rest or "break" period, and hematologic 
tolerance. In most cases, white blood cell 
counts and platelet counts were performed 
once or twice weekly during radiation 
therapy, and these 2 measurements were 
selected as representative of the weekly 
hematologic status. An average of the 
white blood cell counts and the platelet 
counts for all cases was done for each week 
that the patients were undergoing irradia- 


"€ 


tion. The average values were then plotted 
for each week of treatment, and the 2 
groups were compared according to the 
fields being treated; że., mantle and ab- 
dominal. 


RESULTS 

The clinical characteristics of the splen- 
ectomized and non-splenectomized patients 
are shown in Table 1. There are approxi- 
mately twice as many cases in the splenec- 
tomized group, but breakdown according 
to sex, average age and age range shows the 
groups to be very similar. Of interest is the 
fact that there were only 3 Negroes in the 
total of g1 patients included in the study. 

In reviewing the work-up of the cases, it 
was found that lymphangiography corre- 
lated the laparotomy findings 29 times and 
did not correlate 8 times, to give an ac 
curacy figure of 78 per cent, assuming that 
the laparotomy findings were correct when 
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TABLE Í 


CLINICAL CHARACTERISTICS 





No. of Cases | $9 32 
Males | 40 (68%) | 22 (69%) 
Females | 19 (32%) | 10 GO) 
Average age | 25.7 yt. | a7 B NE 
Age range | 7-66 yr. . | 9-60 vr 
Race: Caucasian c8 | 30 

Negro |a | 2 


reported as showing no disease. The in- 
ferior venacavogram agreed with the lapa- 
rotomy findings on 23 occasions and dis- 
agreed on 12, giving this diagnostic study 
an accuracy of 66 per cent, again assuming 
the surgical findings to be correct. In 3 in- 
stances, the lymphangiogram and the in- 
ferior venacavogram were both reported as 
normal studies, and laparotomy revealed 
disease below the diaphragm, 2 having only 
splenic involvement and 1 having a celiac 
lymph node involved. There was a total of 
6o laparotomies performed with 59 splenec- 
tomies, and 20 of the spleens were found to 
contain Hodgkin’s disease. The laparotomy 
findings advanced the clinical stage in 15 
cases and downstaged 2 cases. 

Table 11 compares the histologic types of 
Hodgkin's disease in the 2 groups according 
to the 1965 Rye classification. A greater 
number of cases in each group were of the 
nodular sclerosis variety, and the mixed 
cellularity type formed the second largest 


Taare li 


RYE CLASSIFICATION OF CASES 








Histologic Type | Splenectomy | Non-Splenectomy 
Lymphocyte pre- | | 

dominance | 6 | 2 
Nodular sclerosis | 33 | 11 
Mixed cellularity | 18 | 10 
Lymphocyte de- | | : 

pletion | 1 | 2 
EORR A E ONEIN aoe | 
Total cases | 538* | 271 





* Histology of 1 case not available. 
t Histology of $ cases not available. 
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Splenectomy 


| MEE 
Stages | | Non-Splenectomy 
Bede AEE A EE EIE I ERN FREUEN | nec te ht DD E 
S I. I— 
[-A | 10 | JA 
I-B | 1 3 
WA | 18* T R 
H-B | 8 | [: 
HLA | 1 | 8 
WI-B | 11 | ai 
PEENE E RE eee RC AE 
Total cases | £9 | 33 


* Two cases were staged as IHg-A. 


category for each group. 'Thé^histologic 
type could not be determined from the 
records of 6 cases. - 

In Table mı the clinical staging of the 
cases in the 2 groups is shown. The splenec- - 
tomy group contains a slightly lower: per- . 


centage of cases in Stage T and a slightly 


greater percentage of cases in Stage II-B. 
There were also more patients with sys- 
temic symptoms, that is “B” category, in 
the splenectomy group. Two cases in the 
splenectomy group were staged as Hg-a, 1 
with thymus and superior vena cava in- 
volvement and the other with extension to 
pleura and pericardium. =... | | 

A comparison of the treatment’ fields 
used for each of the 2 groups is shown in 
Table iv. In both groups, all patients had a 
mantle field, and this was the first area 
treated in all but 5 cases in.the splenectomy 
group and in all but 2 cases in the non- 
splenectomy group. Eighty per cent of the 
splenectomy group had the inverted-Y ab- 
dominal field as compared to only 44 per 


Tarnie IV 


TREATMENT FIELDS FOR SPLENECTOMY AND 
NON-SPLENECTOMY PATIENTS 


Treatment Fields Splenectomy | Non-Splenectomy 
| j 


Mantle and para- | | 

aortic | 11 | pas 
Mantle and "Y" | 47 | 1 
Other | 1 I E 
PESEE MS | d en 
Total cases | $9 | l 35 
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TABLE V 
DAILY TUMOR DOSE RATE 
(rads) 
| Mantle | Para-Aortic Only | Inverted-Y 
Daily Dose |-— — — — tec | M | m 
Rate (rads) | Spl Non- | Stile | Non- | Sp] | Non- 
i | PCRCetoRy Splenectomy | “P'enectomy | Splenectomy | a tae ae Splenectomy 
EE EA eer | Sativa meee Tree. eec RUE ME E EE ata Naat Pane EEEE g umm nee EE ETERNI See eT z 
l | 
150 | 5 g* | o | 2 | ro | 5 
160-180 | 24 | 4 | 8 | 6 | 23 | 4 
200 | 3o | 21 | 3 | 7 | 9 | 5 
aay nmin stherenne RR a ante bic ame Dur ga ates dee ee are fener eer a E ——— m: amens te amy nr —— 
Total. cases | $9 | 32 | if | is | as | 141 


cent of the non-splenectomy group, where- 
as 19 and 47 per cent, respectively, of these 
2 groups Were Irradiated to the para-aortic 
lymph nodes only. Two patients in the 
non-splenectomy' group and t in the sple- 
nectomy group received irradiation to the 
abdominal area by means of a para-aortic 
field and a pelvic field treated sequentiallv, 
and 1 patient in the non-splenectomy group 
was treated by the abdominal "moving 
strip" technique. There were s$ cases in 
both groups combined who were treated by 
alternating the mantle and abdominal 
fields at the point where approximately 
one-half of the planned dose had been 
given. Only 4.cases in the non-splenectomy 
group had their spleens irradiated. 

In analyzing the daily tumor dose rate, 


shown in Table v, the great majority of 
cases in both groups had the mantle field 
and the para-aortic field treated in the 
160-180 rads per day range or at 200 rads 
per day. However, when the larger in- 
verted-Y field was treated, approximately 
one-third of each group received the lower 
daily dose of 150 rads. In the splenectomv 
group all of the patients received 3,500 rads 
or more to all fields treated, and the ma- 
jority of the cases (88 per cent mantle field, 
82 per cent para-aortic field, and 89 per 
cent inverted-Y) fell within the range of 
3,500-4,000 rads. In the non-splenectomy 
group, all of the patients except 1 received 
at least 3,500 rads to the mantle field, but 
for the para-aortic field, 60 per cent re- 
ceived less than 3,500 rads. Of the patients 


Tage VI 


DURATION OF TREATMENT PERIODS 





(days) 


Fu QUEM MICE E PE cs ECL E AIR EEEE SHE TUE ERES LESEN iind GEOP MARNE ERE NEEDY 
i i ^ , ` d v4 
No of | Mantle , Para-Aortic | Inverted-Y 
Di MEE cc S — c — EIC T E 
Davs i i i T | j 1 i i Y 
"reae d Spl ; | Non- | Sul i Non- | Spl R | Non- 
rea tec 2ctomvy | |! splenectomy | | Splenectomy | 
TUNES gg Spienectom) | Splenectomy | ?P'enectom | Splenectomy | Penseton | Splenectomy 
(———— HR MP MES mn OMNI RENS j €—— Á E E a a ET EN [ossia e er td e iU — RR en 
| | | | 
<20 | I | O | O 1 O 1 
20-30 | | 38 | 22 8 | it I4 6 
ger s | | 5 
> 30 | 2 | 10 | 3 | 3 32 | 7 
erin —' oM Jussu estu Lite e ET | PEN T TURIS ones EEUU he ae — gu ialai p d iei cue zx ICON D CE —€———ET RUP TD ORE RNC 
Total cases | $9 | 322 DI p 471 | 14* 
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in the non-splenectomy group who re- 
ceived the inverted-Y field, 79 per cent re- 
ceived 3,500 rads or more. 

Comparison of the duration of treatment 
periods for the 2 groups, listed in Table v1, 
shows that generally total tumor dose and 
duration of treatment time are directly re- 
lated. For both groups, the great majority 
of cases fell into the categories of 20-30 
days treatment time or greater than 3o 
days treatment time for all fields treated: 
The duration of the rest period, that is, the 
time interval between the completion of the 
mantle field and the beginning of the ab- 
dominal field (in most instances this was 
the order of treatment), is shown for both 
groups in Table vir. Eighty-eight per cent 
of the splenectomy group and 77 per cent 
of the non-splenectomy group had rest 
periods from 3-5 weeks. Only 1 patient in 
the study had no rest period between the 
mantle and abdominal fields, and 6 cases in 
the splenectomy group had their rest peri- 
ods slightly prolonged because their lapa- 
rotomy was performed at that time. 

Figure 2 compares the white blood cell 
counts (WBC) between the 2 groups for 
mantle field and abdominal fields (which 
included both the para-aortic only and the 
inverted-Y). At the initiation of therapy 
with the mantle field, both groups had 
similar levels of WBCs, but during the 
weeks of treatment the splenectomized pa- 
tients were able to maintain a higher level, 
which amounted to an average difference of 
approximately 2,000 WBCs by the end of 
the fourth week. The range of the average 
WBC counts for the splenectomy group was 
from 5,800 to 8,000 and for the non-sple- 
nectomy group 3,900 to 8,300. 

A plot of the average weekly WBCs for 
the abdominal fields (when taken together) 
shows essentially no difference in the curve 
for each group. The range of the average 
WBC counts for both groups was 3,700 to 
7,300 with nadir values at the end of the 
second week of treatment. When the 2 ab- 
dominal field techniques are separated and 
the average weekly WBC levels for each 
field in the 2 groups are plotted (Fig. 3), it 
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'Tasrg VII 


DURATION OF REST PERIOD 


(weeks) ^. 





<3 | 3 | 1 
3 | $ | 8 
4 33 — | [2: 
5 | 14 | 4 
> § | 4* | 6j 
eae, Ce | | eei 
Total cases | $9 | 32 


pM MM DU ELEM n — ea REI 


* Maximum 8 weeks, 1 case. 
t Maximum 10 weeks, I case. 


can be seen that the WBC counts are more 
depressed during irradiation. of the in- 
verted-Y field than of the smaller para- 
aortic field. Comparison: of the curves for 
the para-aortic only fields for both groups 
shows no striking differences, but for the 
inverted-Y fields the curve -is slightly 
steeper for the non-splenectomy. group. For 
each group the lowest average value for the 
WBC count was at the end of the second 
week on the inverted. Y field and was 3,300 
for the splenectomy group arid, 2,860 for the 
non-splenectomy group. ` By Wa. 

Figure 4 compares the average weekly 
platelet counts for each groüp according to 
the fields treated (7.e. mantle, and abdomi- 
nal). For all fields, the splenectomy group 
maintained higher levels of, platelets 
throughout the treatment periods. In Fig- 
ure 5 the abdominal fields are separated 
into para-aortic only and inverted-Y fields, 
and again, as with the WBC counts, there 
is a striking difference in the average 
weekly platelet counts between the para- 
aortic field and the inverted- Y field for both 
groups. There is also a difference in platelet 
levels between the para-aortic fields for the 
2 groups, the range being 250,000 to 
370,000 for the splenectomy group and 
150,000 to 225,000 for the non-splenectomy 
eroup. The range of platelet levels for the 
inverted-Y fields was 170,000 to 380,000 for 
the splenectomy group and 70,000 to 
280,000 for the non-splenectomy group. 
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Fic. 2. Average white blood cell count, using mantle, and abdominal fields 
(includes para-aortic and inverted-Y fields). 


The curves plotted for the average weekly 
platelet counts show the nadir values to be 
at the completion of the course of irradia- 
tion rather than at some point earlier in the 
treatment. 


DISCUSSION 


The use of the average value for weekly 
leukocyte and platelet counts is recognized 
as not being of optimal statistical value, 
but because of the extremely wide range of 
values recorded for each of these parame- 
ters throughout the treatment periods, the 
determination of a mean value with stand- 
ard error was not reasonable. When the 
weekly values of both the leukocyte counts 


and the platelet counts for all g1 patients 
are plotted for certain times during the 
study, the result is not a bell-shaped dis- 
tribution of cases but shows a concentra. 
tion toward the lower WBC and platelet 
levels which becomes more pronounced as 
the treatment progresses. Because this dis- 
tribution of cases remains relatively un- 
changed throughout the treatment periods, 
we believe that the use of the average 
weekly WBC and platelet counts is mean- 
ingful. 

The case material reviewed for this study 
appears to conform to other patient popu- 
lations with Hodgkin's disease with regard 
to age and sex," even though a large num- 
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ber of the cases were treated in a military 
hospital. The distribution of cases histo- 
logically and by stage and the accuracy of 
the diagnostic procedures was similar to 
that of other Hodgkin's disease studies. *?! 
The high incidence of splenic involvement 
in the splenectomy group of this study 
(20/59 or 34 per cent) is further evidence 
that the spleen should either be removed 
surgically or irradiated in all cases. 

The parameters which have an effect on 
the hematologic tolerance are several and 
will be discussed according to the role which 
they played in this study. The size of the 
treatment field, or more importantly the 
volume of active bone marrow included in 
the treatment field, is certainly a most im- 
portant factor, as shown in the graphs 
comparing WBC and platelet levels for the 
para-aortic and inverted-Y fields for the 2 
groups. The mantle field contains approxi- 
mately 25 per cent of the adult active bone 
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marrow, and this area was treated in all 
cases; however, the para-aortic region, 
which included primarily the lumbar verte- 
brae, comprises only 10 per cent of the ac- 
tive adult marrow, and the inverted-Y 
field, which included the lumbar vertebrae 
and the pelvic bones, comprises approxi- 
mately so per cent of the bone marrow.’ 
Nearly twice as many of the splenectomy 
group patients received the larger inverted- 
Y field as in the non-splenectomy group 
(8o per cent to 44 per cent), which should 
have resulted in generally lower WBC and 
platelet levels for the splenectomy group 
during abdominal irradiation. Figures 3 and 
5 show the reverse to be true. It should be 
noted that all 4 cases who received splenic 
irradiation in this study showed hemato- 
logic depression (i.e, WBCs less than 
2xX10'/mm.3 and platelets less than 
10?/mm.?). | D? ANE 

The daily tumor dose rate for the 2 
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l'16. 4. Average platelet count, using mantle and abdominal fields 
(includes para-aortic and inverted-Y fields). 


groups was essentiallv the same for the dif- 
ferent areas treated, and therefore was not 
thought to be a critical factor. The selec- 
tion of the daily dose rate is determined 
more on the volume being irradiated and on 
the patient's general reactions (7.e., nausea, 
vomiting, diarrhea) than on hematologic 
tolerance, in our experience. 

As noted, the total tumor dose was 
greater than 3,500 rads in all of the sple- 
nectomy cases for all fields, whereas m the 
non-splenectomy group a considerable num- 
ber received less than 3,500 rads to both the 
para-aortic and the inverted-Y field (60 per 
cent and 21 per cent). With the larger doses 
in a greater number of cases, the liklihood 
of causing more severe hematologic depres- 


sion in the splenectomy group should have 
been predictable, but again the reverse was 
true. 

The duration of the treatment period re- 
flects both the daily dose and the total dose 
given, but the factor of interruptions in 
treatment also plays a role. When the 
reasons for treatment interruptions are ex- 
amined, further differences in the hemato- 
logic tolerance of the 2 groups are seen. In 
the splenectomy group 19 per cent of the 
cases had treatment time prolonged for 
hematologic depression* ($ cases had de- 
pression of both WBC and platelet levels, 
and 6 cases had depression of either one or 


* Hematologic depression here is defined as WBC count less than 
2X 10*/mm.? and platelet count less than 105/mm.*, 
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the other), and 22 per cent had hematologic 
depression but their course was not inter- 
rupted or prolonged (all 13 of these cases 
showed depression of either WBC or plate- 
lets, but not both). None of the splenec- 
tomy group had treatment stopped before 
the planned total dose was delivered. In the 
non-splenectomy group, 27 per cent had 
treatment time prolonged for hematologic 
depression (5 had depression of both WBC 
and platelet levels, and 3 had depression of 
either one or the other), and 35 per cent 
had hematologic depression but did not 
have treatment time prolonged (only 1 of 
10 cases had depression of both WBCs and 
platelets). Four patients in the non-splenec- 
tomy group had therapy discontinued, 2 of 
these for hematologic depression and 2 for 
nausea and vomiting. 

In each group, review of the hematologic 
data showed platelets to be depressed more 


frequently than WBCs and this was more 
marked in the non-splenectomy group. The 
over-all incidence of cases requiring inter- 
ruption of treatment for leukopenia or 
thrombocytopenia was 23 per cent in the 
present study, and this is similar to the re- 
sults of Salzman and Kaplan." However, 
if the other cases who showed hematologic 
depression but whose therapy was not in- 
terrupted are considered, the over-all figure 
becomes 51 per cent, which is similar to 
that reported by DiBella e al}; i.e., 49 per 
cent. The point at which therapy ts discon- 
tinued depends on a number of factors, in 
addition to the degree of leukopenia or 
thrombocytopenia, and this is reflected by 
the 2 very different figures given above for 
this study. de 

Because a large percentage of the cases, 
in this study was treated at a military pë- 
ferral center hospital, their follow-up bléod . 
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studies were not done at the same institu- 
tion. Data were not available to analyze the 
degree of hematologic recovery during the 
months following completion of therapy. 

Even though the mechanisms for the im- 
provement in ematologic tolerance in sple- 
_ hectomized patients undergoing extensive 
irradiation are not fully understood at pres- 
ent, our study adds further documentation 
to the existence of the phenomenon. When 
all of the factors which affect the hemato- 
logic picture are considered, there still ap- 
pears to be a difference between the sple- 
nectomized and non-splenectomized cases, 
and although this difference is not marked 
throughout the course of treatment, we 
feel that it.is significant toward the end of 
abdominal irradiation when the inverted. Y 
field is used. In.many cases, this difference 
in hematologic tolerance might be the fac- 
tor which allows the patient to receive the 
planned tumoricidal dose of irradiation and 
possibly chemotherapy at a subsequent 
time. We do not feel, however, that the 
benefit gained in hematologic tolerance 
justifies routine splenectomy in all Hodg- 
kin's disease patients; this should be indi. 
vidualized for each patient as with all other 
diagnostic procedures. | 


SUMMARY 


A retrospective study of 91 patients with 
Hodgkin's disease, treated by irradiation, 
was undertaken to compare the hemato- 
logic tolerance in splenectomized and non- 
splenectomized cases. 

The cases were analyzed according to 
several parameters, and the results are dis- 
cussed. a mes 

The authors believe that the data pre- 
sented here demonstrate a better hemato. 
logic tolerance to extended field and total 
lymph node irradiation in the splenecto- 
mized patient as. compared to the non- 
splenectomized patient who is receiving 
similar treatment. 

Our. results confirm the observations of 
other investigators in similar studies, even 
though the data were not evaluated for 
statistical significance. 


R. Lewis Royster, Jr., James A. Wassum and E. Richard King — Maren, 1974 
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THE INCIDENCE OF COMPLICATIONS FOLLOWING 
STAGING LAPAROTOMY FOR HODGKIN'S 
DISEASE IN CHILDREN 
By JEFFREY G. ROSENSTOCK, M.D.,* GIULIO J. D'ANGIO, M.D. 
and WILLIAM B. KIESEWETTER, M.D.i EE 


PHILADELPHIA, PENNSYLVANIA; NEW YORK, NEW YORK AND PITTSBURGH, PENNSYLVANIA . 


Aoo staging of Hodgkin’s dis- 
ease (HD) in adult patients has been 
shown to be important not only in estimat- 
ing prognosis, but also in planning the 
therapeutic attack.^*!9 The physician's 
ability to determine the true extent of in- 
volvement, judged from findings on physi- 
cal examination and roentgenographic stud- 
ies, such as lymphangiography, has been 
expanded recently by the so-called "staging 
laparotomy.” *!* Included in this procedure 
is the routine removal of the spleen so that 
it can receive detailed macroscopic and 
microscopic examination for evidence of 
HD involvement. The surgical procedure 
has been described elsewhere.’ It is rigor- 
ous, but the associated morbidity and mor- 
tality have been low.!* 

Pediatricians have been concerned re- 
garding a possible extra hazard imposed on 
children by a postulated increased risk of 
overwhelming infection in young patients 
after splenectomy. There has been con- 
troversy regarding this point over the 
years. It is now believed such a risk is pres- 
ent in children with certain serious under- 
lying conditions that lead to removal of the 
spleen  therapeutically.^* "The anergy 
often associated with HD and the known 
increased frequency of infections of various 
types in these children suggest a possible 
heightened vulnerability to overwhelming 
infection of the postsplenectomy HD child. 
Purely aside from the question of hyper- 
acute infections, many surgeons have been 
reluctant to subject Hodgkin's disease chil- 
dren to a major procedure that is not 
therapeutic. Even conceding the diagnostic 


* Fellow in Oncology, Children's Hospital of Philadelphia, Philadelphia, Pennsylvania. 
t Chairman, Department of Radiation Therapy, Memorial Sloan-Kettering Cancer Center, New York, New York. 
1 Surgeon-in-Chief, Children’s Hospital of Pittsburgh, Pittsburgh, Pennsylvania. 


value of the laparotomy, the surgeon’ is 
concerned about the attendant morbidity 
as well as the risk of operative death. Data 
of the morbidity, mortality, and longer 
term risks of staging laparotomy en- 
countered in a large number of children 
undergoing the operation were required in 
order to determine whether these fears were 
justified and thus clarify the role of staging 
laparotomy in children. This information 
was sought by gathering the experience of a 
number of pediatric surgeons. 


MATERIAL AND METHOD ` 


A questionnaire (Fig. 1) was.distributed 
to all 369 members of the Section on Sur- 
gery of the American Acadeniy of Pedi- 
atrics. The survey focused on the hazard of 
laparotomy itself. A second questionnaire 
was later distributed to the same. group of 
surgeons to obtain specific data regarding 
age, splenectomy and infections (Fig. 2). 


RESULTS 


One hundred and eighty-one replies were 
received to the first survey. Although the 
name of the respondent was optional, it 
was frequently supplied; it.was noted that 
several pediatric surgeons,.either in group 
practice or associated with an academic 
center, would return a single form relating 
to their total experience. Thus, the so per 
cent response rate is a low estimate. Three 
hundred and forty-seven. procedures were 
reported by 92 different respondents. There 
were no operative deaths. The most fre- 
quent complication was intestinal obstruc- 
tion which occurred 15 times in 14 patients 
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This questionnaire is being sent to you in behalf of the Section 


on Surgery of the American Academy of Pediatrics. 
determine the mortality and morbidity 


Hodgkin's disease. 
returning 
be greatly appreciated. 


It's purpose is to 
associated with laparotomy for 


Your cooperation in completing the form and 
it in the self-addressed stamped envelope provided would 


1) Have you done laparotomies for staging purposes in children 


with Hodgkin's disease? 


2) If so, how many? 


3) Have there been any operative deaths? No 
How many days after operative procedure? 


Yes 


(please give exact number) 


Yes 


Aes eene e a 


4) Have you had any other complications associated with the 


procedure? 
a) wound infection 
b) dehiscence 


C) evisceration 


d) intestinal obstruction 


organism 


reoperation 


e) postoperative systemic infection? 


persisting how long? 


f) other? 


(please specify) 


5) Have you performed second laparotomies after treatment of 


these patients? No 


How many? 


After radiation therapy? 


After chemotherapy? No 


Any special problems in this group? 
being specific regarding your results 
Use other side of sheet if necessary). 


patients. 


Yes 


No Yes 


Yes 





(please help by 
in this group of 


TT e a t i t E E 


Fic. 1. Questionnaire regarding laparotomy for Hodgkin's disease. 


and required reoperation in 11. One of 
these 14 children developed the only wound 
dehiscence. Only 3 wound infections oc- 
curred. There were 2 deaths that the re- 
spondents attributed to a probable hyper- 
acute infection: one in a 22 month old and 
the other in a 3 year old (Table 1). Second 
elective laparotomies were performed in 10 
patients. Despite the fact that all but 1 of 
the children had received radiation ther- 
apy, chemotherapy or both, no undue diffi- 
culties were reported. 

There were 56 replies to the second ques- 
tionnaire, reporting on 86 staging lapa- 
rotomies with splenectomies. Thirty sur- 


geons who had not responded to the first 
survey supplied information for the second. 
Seventeen of these surgeons had performed 
62 staging laparotomies. There were no 
operative deaths in this group. The 2 deaths 
from possible hyperacute infection re- 
ported in the first survey were also reported 
in the second. Both occurred among the 18 
children who were operatively staged at 
age 6 and under. The one child had not 
been on prophylactic penicillin. The other, 
aged 22 months and described in more de- 
tail by Hays e£ a7? was receiving prophy- 
lactic penicillin as well as multiple agent 
chemotherapy consisting of cyclophospha- 
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This questionnaire is being sent to you on behalf of the Section 
on Surgery of the American Academy of Pediatrics 


The continuing cooperation of those who replied to the first ques- 
tionnaire is enlisted in supplying the additional information requested 


below. 


Apologies are extended for the added inconvenience. 


A self-ad- 


dressed stamped envelope is provided to facilitate your reply. 


1) Did you reply to the first questionnaire? 


Yes | — No 


M —— Hn 


2) What weve the ages of the patients reported? 


Age(Yrs.) Number of patients 


20 * 
15 - 19 
10 - 14 
7-79 


Age(Yrs.) 
4 


Number of patients 





3 
2 
1 


3) Was splenectomy performed in all the cases reported by you 


in the first questionnaire? 


Yes No 


If not, how many did have the spleen removed? 


How many did not? 


4) Comments: 


meea aAA haian Eer A E m BD BEdE D D' M EE ER aana EM RE 


a aa aaee 


OONO E E aa aonana 


vn aeaaaee aaan 


(Optional) Name: 


Address: 


Fic. 2. Questionnaire regarding splenectomy for Hodgkin’s disease. 


mide, vincristine, procarbazine and predni- 
sone. No organism was isolated during life 
or post mortem. 


DISCUSSION AND CONCLUSION 


The immediate operative morbidity and 
mortality demonstrated by the first ques- 
tionnaire shows no greater surgical hazard 
for this group of children than for staging 
laparotomy in adults! or for children un- 
dergoing therapeutic splenectomy.’ Most 


of the 1,413 patients reported by Eraklis 
and his colleagues’ are different from those - 
considered in this report in that almost all 
their patients had the organ removed 
therapeutically. Thus they were often seri- 
ously ill with the primary process that led 
to surgery in the first place. Non-lethal 
complications were encountered in 12.6 per 
cent of their patients—a rate comparable 
to that encountered here (8 per cent). In- 
testinal obstruction was the most common 


. $34 l | E : J. G. Rosenstock, G. J. D'Angio and W. B. Kiesewetter 


E ete TABLE I 


J HODGKIN'S DISEASE: COMPLICATIONS OF 
STAGING LAPAROTOMY IN CHILDREN 


Vt inrer nnn tant Hh PA e Sire ee amet rR 28 TUITE A Pere rr LAAs EA AA A 
pss a eam Heer tomm reet tai e gH i at miram ta 


Total. number of operations 347 
Operative deaths o 
Complications gat 
Intestinal obstructiont I4 
W ound, infections 4 
Wound “dehiscence 1 





Other. 
| Systemic infections] 
Hematoma, pleural effusion, 


1 


a atelectasis 5 
Secon ab paroi: y 10 
Complications, operative 
deaths ge o 





Fina ; . 
* Some patients had more than one complication. 
T Eleven required re-operation. 
$ Both post-splenectomy (patients aged 22 and 36 months). 


and important. surgical complication ex- 
perienced by the children in this study who 
underwent staging laparotomy. The 4 per 


cent incidence encountered AM a over 


an undetermined follow-up period. This 
incidence, which is higher than that re- 
ported by Eraklis et a/. may be related to 
the extensive operative procedure done in 
the staging in addition to splenic removal; 
e.g., multiple lymph node biopsies, wedge 
and needle biopsies of the liver, and re- 
positioning of the ovaries. It is of interest 
that elective second exploratory lapa- 
rotomy was uncomplicated in the 10 pa- 
tients who underwent the procedure, al. 
though all but one had received radiation 
iieri os chemotherapy or both. Eraklis ef 
al’ reported but 10 intraoperative deaths 
among 1,413 patients—a mortality of 0.7 
per cent. Four other patients died in the 
immediate postoperative period of over- 
whelming infection. An additional 34 chil- 
dren died later for the same reason, giving 
an dg frequency of 2.7 per cent 
(38/1,413) They point out that 16 of the 
34 deaths were in children under 2 years of 
age at splenectomy. It is noteworthy that 
only 223 or 15.7 per cent of their entire 
group were 2 years of age or under at the 
time of opération. In an earlier study deal. 
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ing with a smaller group of patients, 3 of 39 
infants under I year of age died of infec- 
tion (8 per cent). This frequency was the 
same for children up to 5, after which the 
rate dropped to about 3 per cent. The 2 
deaths among our 74 patients under 15; 
years of age who underwent splenectomv 
gives a frequency of 2.7 per cent. The rate 
for those under 6 years of age, however, is 
quite different (22.2 per cent) and is higher 
than that of the series of Eraklis et al. 

We conclude that the risk of exploratory 
laparotomy itself is low in children with 
Hodgkin's disease. It is noteworthy that 
these good results for staging laparotomy 
came from several institutions with many 
pediatric surgeons represented, 
whom had performed only an occasional 
staging laparotomy. As in adults, it would 
appear that splenectomy does not add an 
extra risk of overwhelming infection to the 
Hodgkin's disease patient, despite the 
anergic state. We infer this by comparing 
the similar rate of deaths attributed to 
lethal infections in our cases with those re- 
ported by Eraklis and his colleagues,’ most 
of whom did not have Hodgkin’s disease. 
The rarity of Hodgkin’s disease in the very 
young makes it especially difficult to es- 
tablish the facts regarding post-splenec- 
tomy infections in that age group. The pre- 
cise risk in young children is impossible for 


‘TABLE I] 


HODGKIN'S DISEASE: STAGING LAPAROTOMY 
INCLUDING SPLENECTOMY BY AGE 


“Age ( ty ie "n No. 
“ies dian 1 o 
1 1 

2 o 

3 

4 4 

5 3 

6 7 
yg 17 
10-14 41 
15-19 12 


Total 86 


E —— — miren an nai acie t 


some of 
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us to assess from our sampling. It is to be 
noted that our 22 month old patient, previ- 
ously reported by Hays et a/.,? was receiv- 
ing multiple agent antitumor chemother- 
apy at the time the sudden fatal illness de- 
veloped. In this way he is like the patients 
reported by Ravry e al, Nixon and 
Aisenberg,” and Moore and his co-work- 
ers." The suspected infectious agent never 
was identified in either of our patients— 
a fact that further clouds interpretation. 
Briefly, if one assumes these 2 patients to 
have died of infection as suspected by the 
reporting physicians, the increased hazard 
recorded by Eraklis ef al? for children 
under § is not contravened by our data. 
Eraklis eż al." state: "In $0 per cent of the 
deaths, the Pzeumococcus was isolated by 
culture either before or after death. Me- 
ningococcus and Haemophilus influenzae 
were next most commonly found.” The ad- 
ministration of an appropriate antibiotic 
prophylactically for 2 to 3 years after 
splenectomy has been advocated by some! 
and would seem prudent, especially for the 
very young child. It is to be noted that our 
study did not examine the usage of prophy- 
lactic penicillin or other antibiotics, so that 
the efficacy of such regimens cannot be an- 
swered by us. 
G. J. D’Angio, M.D. 
Department of Radiation Therapy 
Memorial Sloan-Kettering Cancer Center 


444 East 68th Street 
New York, New York 10021 


Our appreciation is extended to all mem- 
bers of the Surgical Section of the Ameri- 
can Academy of Pediatrics for their co- 
operation, and to Drs. D. Hays of Los 
Angeles and P. Exelby of New York City 
for allowing us to use their material. 
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NODAL RECURRENCES FOLLOWING RADICAL 
RADIATION THERAPY IN HODGKIN'S DISEASE* 
By PHILIP RUBIN, M.D., HENRY KEYS, M.D., ERIC MAYER, M.D., 


and RICHARD ANTEMANN, M.D. 
ROCHESTER, NEW YORK 


THE NODAL RECURRENCE 


^HE ability of radical irradiation to 
halt the Hodgkin's disease process is 
limited, once’ nodal recurrences or exten- 
sions have appeared. Managing nodal re- 
currences with irradiation often presents 
special problems due to the overlap of 
fields and the risk of re-irradiating vital 
normal structures. The majority of nodal 
recurrences, regardless of how localized 
they are, eventually require chemotherapy 
in addition to radiation therapy to halt the 
progression of the disease. Total nodal ir- 
radiation techniques can eradicate occult 
disease in the lymph nodes and successfully 
reduce the early nodal relapse rate of 
Hodgkin's disease. These clinical observa- 
tions reinforce the concept of prophylactic 
irradiation to uninvolved sites on the oppo- 
site side of the diaphragm. - 

This report is a retrospective review of 
123 patients with clinical Stages 1 and r1 
Hodgkin's disease, who have been treated 
with either extended field irradiation (man- 
tle technique) or total nodal irradiation. 


' SMANTLE IRRADIATION FAILURES 


This series is. based upon a review of 83 
successive patients with clinical Stages 1 
and 11, Subgroups 4 and B, who were treated 
from 1959 to 1969 by an extended field 
technique, 7.e., the mantle technique, uti- 
lizing 2 mev. irradiation. Clinical criteria 
were the basis for inclusion into this studv. 
The majority of patients (61/83 or 73 per 
cent) had lymphangiography. The lymph- 
angiogram had converted an additional 
9 patients to Stage 111, but these more ad- 
vanced patients were excluded from this 
study, since more than the mantle technique 


* Presented at the Fifty-fifth Annual Meeting of The American Radium Society, Colorado Springs, Colorado, 
University of Rochester School of Medicine and Dentistry, Rochester, New York. 
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was required to control the extent of the 
disease. 

Nodal recurrences are considered to be of 
2 types: the transdiaphragmatic extension; 
and the local nodal recurrence, which in- 
cludes in-field recurrences and marginal re- 
currences. Fifty-three patients had nodal 
recurrences and the majoritv of relapses 
(33/53 or 62 per cent) were transdiaphrag- 
matic extensions (Fig. 1). Subsequent re- 
lapse in transdiaphragmatic nodal sites 
alone occurred in only 1 case, but persisted 
as a problem in 11 patients (13 per cent) 
of the original group. The failure of radical 
re-irradiation to control the disease is dem- 
onstrated by the eventual dissemination 
into extranodal sites in 48 patients (go per 
cent). The survival ratio following relapse 
of the disease is plotted according to the 
pattern of failure (Fig. 2). The 5 year sur- 


HODGKIN'S DISEASE 
MANTLE FAILURES 
RELAPSE PATTERNS 


83 CLINICAL STAGE LII (A&B] 
53 RECURRENCES (63 %} 





FIRST SUBSEQUENT 
mS TRAN SDIAPHRAGMATIC 
X EXTENSION INR 
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Fic. 1. Venn diagrams illustrate frequency of the 
E 


relapse patterns in Hodgkin's disease. Each circle 
indicates a specific recurrence: local nodal recur- 
rence (LNR), transdiaphragmatic extension (TE) 
and dissemination (D). The most common first 
relapse is transdiaphragmatic extension, and the 
most common subsequent relapse is dissemination 
which is g0 per cent. 


April 22-26, 1973. 
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HODGKIN'S DISEASE 
MANTLE FAILURES WITH SPECIFIC RECURRENCE 
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Fic. 2. Survival curves for clinical Stages 1 and u 
(a and B) patients with no recurrence (O), local 
nodal recurrence ({_]), transdiaphragmatic exten- 
sion, ( A) and dissemination (@). 


vival rates are: £o per cent for patients with 
local nodal recurrences; 27 per cent for 
those with transdiaphragmatic nodal ex- 
tensions; and o per cent for those with dis- 
seminated disease. 


THE TRANSDIAPHRAGMATIC EXTENSION 


Thirty-three (40 per cent) of the 83 pa- 
tients followed for 5 years presented trans- 
diaphragmatic extensions as the first evi- 
dence of recurrence. This recurrence rate is 
similar to the 39 per cent 22/ $7) incidence 
rate of paraaortic recurrences at 1} years 
minimal follow-up 1n our previous report.? 
If the subsequent transdiaphragmatic ex- 
tensions which appeared in the local nodal 
recurrence group are included, the inci- 
dence rate increases to 5o per cent (42/83) 
with ¢ year follow-up. 

Fifty-two per cent of those patients, who 
had previously negative lymphangiograms, 
converted to positive in subsequent follow- 
up. A 25 to £o per cent incidence rate of 
delayed conversion of negative lymphan- 
giograms has been noted in the literature? ? 
and is one of the reasons offered for diag- 
nostic laparotomy. 

The transdiaphragmatic extension into 
retroperitoneal nodes can be readily eradi- 
cated by modern irradiation. techniques. 
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However, even with extended fields to in- 
clude spleen, and iliac and inguinal nodes, 
such additional radiation treatment pro- 
vides only occasional control of the disease 
progression. The reasons are twofold: (a) 
The detectable retroperitoneal recurrence 
or extension results in reseed into previ- 
ously treated sites above the diaphragm in 
the supraclavicular, axillary and posterior 
mediastinal regions. It is póssible to treat 
some of these recurrent sites with full doses; 
however, tolerance of structures which 
overlap in the original treatment fields, 
most critically the spinal cord; often makes 
this approach unfeasible. (b). There is a 
high incidence of associated or eventual ap- 
pearance of extranodal involvement or dis- 

semination (Fig. 3). | 

Of the 33 patients in the present study 
who developed transdiaphragmatic exten- 
sions, 17 patients (52 per cent) were candi- 
dates for aggressive treatment for cure by 
irradiation with doses of 4,000 to 4,500 rads 
to inverted Y fields. Only 1 patient of the 
33 (3 per cent) has remained free of disease 
following irradiation alone. Twenty-three 
patients of the 33 (70 per cent) have died of 
disseminated disease and g (27 per cent) 
are alive at 4 years receiving chemotherapy. 
Subsequent to aggressive irradiation of the 
inverted Y field, the most common failure 
pattern has been extranodal dissemination 
into bone, bone marrow, lung, liver or mul- 
tiple visceral sites (Fig. 3). This occurred 
in 94 per cent of the 33 patients with. trans- 
diaphragmatic nodal extensions which sug- 
gests that such spread existed at the time of 
overt manifestation of the localized para- 
aortic nodal recurrence. These results are 
not unique. Three other series ®t" have had 
similar negative outcomes, once transdia- 
phragmatic extensions in clinical Stages 1 
and 11 Hodgkin's disease have occurred 
(Table 1). According to the results recorded 
in the literature'^!* and in this study, it 1s 
evident that at best only 1 of § patients 
with transdiaphragrnatic extensions can be 
salvaged by radical radiation treatment 
alone, /.e., 18 per cent. This survival figure 
isa function of the length of follow-up. after 








Philip Rubin, Henry Keys, Eric Maver and Richard Antemann 


MARCH, 1974 


É 


538 
HODGKINS DISEASE 
MANTLE FAILURES 
RZ NSDIAPHRAGMATIC EXTENSIONS 


fes 


FI 








SUBSEQUENT 


m LOCAL A 
RESEED 


DISSEMINATION 







N PERSISTENT TRANSDIAPHRAGMATIC 


FIG. 3. Course of subsequent recurrences in 33 patients with transdiaphragmatic extensions. Eight patients 
had. local nodal reseeding which crossed the diaphragm to the upper trunk. Six patients had persistent re- 
| currences in'the abdomen. The vast majority, including the aforementioned, had eventual dissemination 


(31 OF 3 


3 pAHen ts). 


the ance: fias occurred. This indicates 
that a vigorous chemotherapy program in 
addition to re-irradiation 1s required to ob- 
tain a high salvage rate. 

Four.specific failure patterns were iden- 
tified through’ analysis. of the subsequent 


nodal recurrences which required further 
irradiation. Firstly, 8 nodal relapses were 
in peripheral sites such as neck and axilla. 
Full repeat courses of irradiation to dose 
levels of 3,500 to 4,500 rads were feasible. 
The skin and subcutaneous tissues, al. 


TABLE I 


OUTCOMES OF TRANSDIAPHRAGMATIC EXTENSIONS IN CLINICAL STAGE I AND H HODGKIN'S DISEASE 


No. Developing 


No: Free After 


No. Alive With No. Dead. 


Source — Transdiaphragmatic Radiation Therapy Added From Disease 

o |. Extensions Alone Chemotherapy To Date 
Johnson. ^ |. 43 7 18 18 
Rubin ` 2 33 I 9 23 
Fuler etait >` . |^ J 20 8 O 12 
Smithers. ^-^ 41 6 23 m 
Total 13% 22 50 6r 

| (16%) (36%) (47%) 





Vor. 120, No. 3 


though fibrosed to a moderate degree, 
could withstand doses totaling 8,000 to 
10,000 rads if delivered by supervoltage 
techniques. No severe brawny induration 
or peripheral neuritis developed in the 
brachial plexus. Secondly, there were 6 in- 
stances in which re-treatment of pelvic or 
abdominal nodal disease was attempted to 
achieve control. These attempts met with 
varying degrees of success. Doses beyond 
3,000 rads were rarely used if the fields 
completely overlapped; however, on occa- 
sion coned down booster arrangements were 
used to treat residuum nodal disease to full 
doses of 4,000 rads. Intestinal obstruction 
frequently occurs in this type of patient. 
Thirdly, extranodal osseous disease oc- 
curred in 2 instances associated with either 
nodal or soft tissue involvement or both. 
Both of these patients are still alive. Ag- 
gressive irradiation is the recommended 
treatment for this complication, particu- 
larly if the osseous disease is outside of the 
treatment field. Such deposits can be con- 
trolled, but require full doses of 4,500 to 
5,000 rads. Fourthly, epidural invasion oc- 
curred in 6 patients. This failure pattern 
can be associated with vena caval obstruc- 
tion and is perhaps the most alarming com- 
plication, since control is essential if spinal 
cord transection is to be prevented. A vari- 
ety of treatments have been utilized de- 
pending upon the condition of the patient, 
and the presence and extent of the disease 
at other sites. The rapid high daily dose 
technique has been successful in some in- 
stances; however, if previous radiation 
treatment had been delivered to the spinal 
cord, alternate approaches such as adju- 
vant chemotherapy and laminectomy are 
necessary and effective (Fig. 4, A-E). The 
management of this particular complication 
will be further discussed in more detail in 
the next section with specific reference to 
vital structures at risk. 


THE LOCAL NODAL RECURRENCE 


Twelve patients of 83 (14 per cent) had 
local nodal recurrences. Nine of these re- 
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currences were localized to one nodal region $ 


and the other 3 presented ať more than 1 
nodal site. There were 4 recurrentes in the 
hilar nodes, 7 recurrences in the.neekinodes, 


4 in the axillary nodes and _4,in-the epi- 





trochlear nodes (Fig. 5). Approximately 


half of the local nodal recurrences were + 


marginal; i.e, at the edge of the field, 
where the dose was inhomogeneous. Inter- 
estingly, 3 of the 4 patients with hilar re- 
currences (Fig. 6, 4—-D) have survived after 
re-irradiation alone, whereas all of the pa- 
tients with neck and axillaryznodal recur- 
rences have required additiosal chemo- 
therapeutic management. 5 — 
Treatment of such recurrénces is a func- 
tion of the previous dose delivered “and of 
the adjacent critical structures. Since the 
re-treatment dose is often the sanie as the 
original prescribed dose, 7.¢., 4,000 + 500 
rads, the tolerance of some vital structures 
may be exceeded. The spinal cord is the 
major concern, since the overlap of the mid- 


line is often required to encompass the 


nodal collection. The combined dese of the 
first and second courses of irradiation will 
often exceed 5,000 rads despite the use of 
oblique treatment portals and shields, Since 
there are few data for the incidence of radi- 
ation myelitis for widely split courses of ir- 
radiation, the safest guideline is to adhere 
to a maximum total dose of 5,000 rads’ for 
both courses combined, although in a num- 
ber of patients the spinal cord dose has 
reached 6,000 to 7,000 rads without com- 
plications. There is.a high incidence of 
radiation-induced pericarditis and pneumo- 
nitis in Hodgkin's disease when, through 
repeated courses of treatment, the total 
dosage to the mediastinum exceeds 5,000 
rads.? Therefore, recurrences in the hilar 
or mediastinal nodes place the heart and 
the lungs in a position of high risk for later 
radiation alterations, if they had been pre- 
viously included in the treatment field. 
Subsequent transdiaphragmatic nodal 


extensions (Fig. 5) occurred within 1 year - 


in 6 of the 12 patients with local nodal re- 


currences, and were suspected clinically in 
3 additional patients, but were not docu. 


OUT 
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Fic. 4. Epidural compression failure pattern. D.I., a 25 year old maie, has Stage 1a Hodgkin's disease which 
presented (f) in the right neck, right paratracheal and right hilar regions. Lymphangiography was nega- 
tive. Irradiation with a mantle technique delivered 4,000 rads to uninvolved sites and 4,500 rads to in- 
volved nodal regions. (B) Complete regression of the nodal masses followed. He developed transdiaphrag- 
matic extension in paraaortic nodes 2 years later which was vigorously treated with inverted Y and spleen 
irradiation, and regression followed. (C) One year later, a paraspinal mass appeared causing epidural com- 
pression at Dg and Dio. (D) The blockage was demonstrated on myelography. (E) This was relieved by 
another course of irradiation to 3,400 rads but was followed by nodal recurrence in the same area. After 
cyclic multiple-drug chemotherapy, control of the disease has been maintained for 22 years. 
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Fic. 5. Local nodal recurrences due to true in-field nodal recurrences and marginal recurrences. Subsequent 
transdiaphragmatic extensions were confirmed in 6 patients and highly suspected im 3 others. Dissemina- 
tion again proved to be the predominant ultimate failure pathway. Circled nodes indicate additional nodal 


recurrences at more than one site. 


mented by radiographic or by pathologic 
findings. All g of these patients were treated 
with inverted Y and spleen irradiation, and 
4 patients showed no further evidence of 
spread or recurrence. Five patients of the 
12 continued to reseed contiguous nodal 
sites and, if radiation therapy alone was 
utilized, a “chasing technique" was re- 
quired to maintain control. Seven of the 12 
patients eventually had dissemination to 
extranodal sites, ; of whom died despite ag- 
gressive chemotherapeutics. Of the 7 pa- 
tients who are alive with controlled disease, 
3 have been successfully controlled by radi- 
ation therapy alone and the other 4 have 
required multidrug chemotherapy to main- 
tain control of the disease. Therefore, re- 
peated local irradiation to a local nodal re- 
currence has obtained control in only 25 
per cent of the patients. Although the sur- 
vival rate is better than that for transdia- 


phragmatic nodal extensions, 7.¢.; 50 per 
cent vs. 27 per cent § year survival, con- 
tinued attrition does occur (Fig. 2). 

An in-field nodal recurrence may. be due 
to reseeding of either an originally un- 
involved or an involved node in the. region 
of the presenting nodal mass in the original 
treatment field. A true nodal recurrence, 
ie., a recurrence.in a previously involved 
node, rarely occurs after a tumor dose of 
4,000 to 4,500 rads has been delivered. 
Much more often the nodal. recurrence 
arises in an uninvolved node which was in 
the original extended field: at one of the 
margins, close to or under a shield, or in 
the gap area. The dose in these zones is in- 
variably lower than the prescribed dose, 
because it is difficult to achieve uniform ir- 
radiation of all nodal areas especially at the 
edges in an irregularly shaped field. Lower 
dose areas in the extensions of the fields 
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Fic. 6. Hilar nodal recurrence. J.W., a 35 year old female, has Stage 14 nodular sclerosing Hodgkin's disease. 
This was established following resection of (4) the right pericardial mass. A right supraclavicular node 
appeared within a few months and mantle field radiation treatment was started (B) with no evidence of 
intrathoracic disease after 4,500 rads. (C) Two years later a high right hilar mass appeared. This was suc- 
cessfully treated with a second course of 4,000 rads to a small field. (D) Only some scarring and right hilar 


retraction remain 10 years after treatment. 


were readily identifiable in our 3 dimen- 
sional reconstructions of regional nodal iso- 
dose curves. These areas are a function of 
the narrowness of the shaped fields: of the 
type of shields which are designed to pro- 
tect lung, heart, spinal cord, larynx, oral 
cavity and oropharynx; and of the design 
of the posterior boosting fields to the medi- 
-astinum, neck and axilla which are different 


from the anterior shaped fields. Compensa- 
tory filters and opposed fields are currently 
employed and are considered essential to 
the development of uniform nodal irradia- 
tion at different anatomic sites. Special de- 
terminations utilizing lithium fluoride do- 
simeters under treatment conditions should 
be done for nodal regions at the edges of 


fields. 
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DISSEMINATION TO EXTRANODAL SITES 


Dissemination to extranodal sites was 
the least common site of initial relapse and 
occurred in only 8 patients (10 per cent) 
(Fig. 1). However, in this series approxi- 
mately go per cent of the transdiaphrag- 
matic extensions and 75 per cent of the local 
nodal recurrences eventually disseminated 
to extranodal sites. Those nodal collections, 
which were associated with dissemination 
to visceral sites, did not respond to aggres- 
sive chemotherapy as well as the extranodal 
foci. If radiation therapy is used to control 
nodal masses associated with dissemina- 
tion, rather than using a course of moderate 
doses of irradiation to achieve transient re- 
gressions and then relying on chemotherapy 
to achieve nodal control, the irradiation 
should be as vigorous as possible. Recur- 
rent nodal masses can become major prob- 
lems if further re-treatment is required by 
radiation therapy. The most distressing 
complications are: enlarged axial nodes 
which can cause spinal canal invasion fol- 
lowed by epidural compression; or com- 
pression of the inferior vena cava followed 
by uncontrollable ascites and massive leg 
edema; or both. 


TOTAL NODAL IRRADIATION (TNI) OR SEG- 
MENTAL SEQUENTIAL IRRADIATION 
(SSI) FAILURES 


The total nodal irradiation (TNI) series 
consisted of £o successive patients clinically 
in Stage 1 and m (a and B), who were 
treated from 1967 to 1972. Lymphangiogra- 
phy was performed in all patients with 7 in- 
stances of positive retroperitoneal nodes 
(14 per cent). In addition laparotomy was 
performed in 32 of the patients and 5 more 
transdiaphragmatic extensions (1$ per 
cent) were discovered in the spleen. To 
make this series comparable to the first 
study, without bias toward more favorable 
patients, all patients were included; ż.e., the 
clinical stage upon presentation was uti- 
lized regardless of the positive lymphangio- 
graphic and laparotomy findings. 

The staging work-up for this series in- 
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cluded splenectomy, and lymph node and 
liver biopsy to detect occult disease un- 
recognized by lymphangiography. Except 
for a few patients with the most favorable 
prognosis, Stage 14 with lymphocyte pre- 
dominance and nodular sclerosis, all pa- 
tients were treated with a total nodal tech- 
nique which we refer to as segmental se- 
quential irradiation and includes 'irradia- 
tion of paraaortic, iliac and inguinal nodes. 
The reduced relapse rate gained by this 
technique has been reported by Johnson 
et al? and Kaplan? and is confirmed by our 
experience, although the follow-up in our 
series, as well as in the series of the afore- 
mentioned authors, is limited to $ years or 
less. 

The high incidence of transdiaphrag- 
matic extensions detected in our patients 
with seemingly localized disease (40 per 
cent) and the work in our SJL/J mouse 
model? have reinforced the impression that 
true localized nodal collections constitute 
a small percentage of the patients with 
Hodgkin's disease. The significant contri- 
butions of TNI, or segmental sequential ir- 
radiation (SSI), are in the lower recurrence 
rate and in the dramatic reduction in trans- 
diaphragmatic extensions. There were no 
transdiaphragmatic extensions in this series 
(Fig. 7). The 1 retroperitoneal nodal recur- 
rence was due to an out-of-field extranodal 
focus in the iliac bone. This reduction in 
transdiaphragmatic extensions could be 
due, in part, to the improved diagnostic 
work-up and laparotomy; however, since 
all clinical and radiographic Stage 1 and 11 
patients were included, except for the small 
group with favorable or advanced extra- 
nodal spread, the superior control is attrib- 
uted to the prophylactic treatment of para- 
aortic, iliac, and inguinal nodes plus 
splenectomy. The recurrence pattern polar- 
ized to either local nodal failures due to 
marginal, in-field or shielded recurrences 
(7 instances or 14 per cent) or dissemina- 
tions (5 instances or 10 per cent). Thus, the 
local failure rate and the extranodal dis- 
semination failure rates are of the same 


544 


HODGKIN'S DISEASE 
SSI FAILURES 





» 
4 


Philip Rubin, Henry Keys, Eric Mayer and Richard Antemann 


MARCH, 1974 


50 CLINICAL STAGE I,II (A &B) 
14 RECURRENCES (28%) 
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Fic. 7. Geographic distribution of nodal failure patterns following treatment with segmental sequential ir- 
radiation. Circled nodes indicate multiple nodal recurrences at more than one site. The most common site 
is the jugulo-digastric and parotid gland area which indicates the importance of small booster fields in the 
parotid gland area in addition to the mantle arrangement. Venn diagram illustrates dramatic control of the 
transdiaphragmatic extensions by use of elective paraaortic nodal irradiation. 


order of magnitude as in the previous 
series? where mantle fields were utilized; 
however, the former major failure pathwav, 
transdiaphragmatic extension, has been 
eliminated. This accounts for the lower 
over-all relapse rate. 

Those local nodal recurrences that ap- 
peared in the upper truncal segment either 
reseeded into other lymph node sites or dis- 
seminated as the next re-appearance of the 
disease. The problems involved in treating 
these subsequent re-appearances are identi- 
cal to those for the first recurrences in the 
extended field series. Thus, it is evident 
that chemotherapy must be added to the 
localized radiation therapy regimen if re- 
gression of overt nodal collections is to be 
achieved. In 4 instances radical re-irradia- 
tion was attempted for seemingly localized 


cervical and axillary nodes, but the disease 
subsequently re-appeared at other sites. 
The survival rate remains high with a 
follow-up of 1 to 5 years (Fig. 8), with 9 of 
the 13 patients with relapses alive and 8 
of the 9 controlled by multiple drug chemo- 
therapy. The local nodal re-irradiation is 
considered an important measure to control 
the nodal recurrences. It is a form of reduc- 
tive radiation therapy to enable chemo- 
therapeutic agents to be more effective, 
since breakthroughs on drugs are most 
often detected at sites where the nodal 
masses originally existed. Furthermore, the 
high incidence of jugulo-digastric nodal 
failures indicates the need for careful check- 
ing of the superior margin of the field and 
of the position of the mandible. Booster 
fields, usually as a wedge pair, are routinely 
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Fic. 8. Survival curves for Stage 1 and 11 (4 and B) 
patients treated by segmental sequential irradia- 
tion (SSI) or total nodal irradiation (A) and by 
mantle or extended field irradiation (QO). 


added to the mantle field to include the 
high jugulo-digastric node, the parotid 
gland nodes and the parapharyngeal node 
when the ipsilateral neck is involved. 


DISCUSSION 


SURVIVAL RATES REPORTED AFTER RELAPSE 


Data on the survival rates reported in 
Hodgkin's disease after relapse has oc- 
curred following primary irradiation are re- 
markably sparce, and the differences in 
those that are available are difficult to 
reconcile. The controlled study at Stanford? 
for Stages 1 and na Hodgkin's disease re- 
ports that the incidence of nodal relapse 1s 
greater after involved field treatment as 
compared to after extended field treatment. 
However, no difference in survival was in- 
dicated. This suggests that additional 
radiation therapy may be effective in 
obtaining control of the disease. A dis- 
tinction is made in the Stanford series’ be- 
tween those patients relapsing after ade- 
quate primary irradiation treatment and 
those referred nodal relapses from other 
institutions. Kaplan's tabulations of these 
data show a more favorable result in the 
latter group. In an additional analysis, he 
reports a survival rate of primarily treated 
patients at 5 years of 27.1 per cent com- 
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pared to 48.5 per cent for those aggressively 
irradiated for nodal relapses who were 
treated elsewhere. If the latter patients are 
restaged according to presentation at the 
time of relapse, the § year survival | 
creases to 80 per cent for Stages 1 and n, 
67 per cent for Stage 111, and 25 per cent for 
Stage 1v. These results are remarkably 
good, but no statement is offered regarding 
the employment of associated chemo- 
therapy. 

By contrast, the results of radiothera- 
peutic management of relapsing Hodgkin’s- 
disease, as reported by Seydel e£ a/.,'? are 
poor. The survival rate for 39 patients with 
Stages 1 and 114 Hodgkin's disease was de- 
termined actuarily and is similar to our 
experience. For 13 patients with localized 
disease, the survival rates were 65 per cent 
at § years and 24 per cent at 8 years, in 
contrast to a 20 per cent § year survival. 
rate and o per cent 8 year survival rate for 
10 patients with generalized -relapses. The 
survival rate for 16 patients free of relapse 
was 69 per cent. In a very detailed study, 
Musshoff and Boutis* published relapse - 
rates on 340 patients with Hodgkin's dis- 
ease over 18 years. They found only 1 case 
of relapse in the entire series with a survival 
of longer than 14 years despite additional 
treatment. Their experience suggests that 
any relapse is synonymous with a poor 
prognosis. 

In conclusion, based upon our experience. 
the re-appearance of nodal disease follow- 
ing radical irradiation, with extended field 
techniques (mantle or inverted Y) can 
rarely be controlled by further aggressive 
irradiation alone. This observation applies 
to our patients with both a and B disease. 
The ability to eradicate the local nodal col- 
lection by further irrádiation is often ac- 
companied by a high risk of complications 
due to the potential delivery of high doses 
to the spinal cord. Even though the local 
nodal collection may be successfully con- 
trolled by re-irradiation, most patients con- 
tinue to manifest a regional nodal reseed 
pattern which ultimately leads to dissemi- 
nation. Although chemotherapy has been 
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effective in controlling advancement of dis- 
seminated disease, approximately so per 
cent of such nodal failures have not been 
controlled by either single agents used se- 
quentially or by multidrug combinations as 
MOPP (mustard, oncovin, prednisone, pro- 
carbazine). The evidence presented in this 
report suggests that the initial management 
decision at the time when the patient is first 
seen 1s the most critical if cure is to be 
achieved by irradiation. 

The management of recurrent nodal col- 
lections following radical radiation therapy 
(full doses of 4,000 +500 rads) should in- 
corporate radiation therapy and chemo- 
therapy since neither alone offers a high 
control rate. The major tactic for re- 
irradiation is to reduce the bulk of the nodal 
disease or, if chemotherapy is used first, to 
eradicate the residuum. The recommended 
therapeutic management for nodal recur- 
rences, however circumscribed, is the uti- 
lization of both modalities in combined or 
sequential therapy. The one exception to 


this program of management is the patient 


with hilar or marginal mediastinal nodal re- 
currence with nodular sclerosis, As shown in 
our experience and by Vaeth? long-term 
control 1s possible by re-irradiation to full 
doses of 3,500 to 4,500 rads. 


RELAPSE RECLASSIFICATION OF 
.HODGKIN'S DISEASE 


In reporting the outcome of radical radia- 
tion treatment, it is essential to develop a 
recurrence classification of Hodgkin's dis- 
ease and lymphomas. Survival figures 
neither reveal the patterns of recurrence or 
failure nor indicate the corrective measures 
to achieve control of the disease process. 

The following schema is recommended 
(Fig. 9): 

"Relapse" (R) indicates the re-appear- 
ance of Hodgkin's disease or its manifesta- 
tion after treatment. 

“Recurrence” (R^) is applied to a mani- 
festation of lymph node involvement or 
extranodal involvement which has received 


previous radiotherapy. Such local nodal re- 


currences can be in-field recurrences (IR^, 
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marginal recurrences (MR’) or recurrences 
with an adjacent extranodal focus (ER^). 

“Extension” (E) is applied to new mani- 
festations in a previously untreated area. 
It is considered regional (RE) if it is on the 
same side of the diaphragm as the original 
disease. It is considered transdiaphragmatic 
(TE) if on the opposite side either in the 
nodes alone or in an extranodal focus (EE 
with identification by subletter). 

"Dissemination" (D) is reserved for ex- 
tranodal spread to viscera as lung, liver, 
bone or bone marrow. 

The need for a simple reclassification or 
staging of the relapses is important. It is 
suggested that a staging svstem similar to 
the pretreatment classification be used 
with the following rules: 

I. The letters “R” or “R’” indicate re- 
lapse or recurrence of disease. 

2. The actual stage or extent of disease 
be designated next, so as to enable recogni- 
tion of the new manifestation. 

3. The accumulated stage be placed in 
parentheses. 

4. The type of relapse be designated by 
initials as shown in the diagram for estab- 
lishing failure pathways. 

5. All disseminations be sublettered to 
identify the viscera involved or bone mar- 
row invasion. 

6. The basis for the redefinition of ana- 
tomic extent be designated as clinical or 
surgical-pathologic stage as the pretreat- 
ment staging procedure currently advo- 
cated. 

Such careful recording of the precise fail- 
ure pathway will clarify the value of treat- 
ment programs for recurrences and relapses 
in Hodgkin's disease. 


SUMMARY 


The re-appearance of nodal disease fol. 
lowing radical irradiation with extended 
field technique (mantle or inverted Y) can 
rarely be controlled by further aggressive 
irradiation. The majority of nodal recur- 
rences, regardless of how localized they are, 
eventually progress to extranodal sites. 
Managing nodal recurrences with irradia- 
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RECURRENCE CLASSIFICATION 


A. LOCAL NODAL 
STAGE T A RECURRENCE 





RT (II) A- MR 


B. TRANSDIAPHRAGMATIC 
C. DISSEMINATION EXTENSION WITH FEVER 





RIV (IV)B-Op gs *!R RII (IIl) B- TE 


Frc. 9. Use of relapse classification according to proposed guidelines. Three failure patterns are illustrated 
and the classification of the nodal or extranodal recurrence at the time of its detection. 


tion often presents special problems due to The 5 year survival rates after the first 
overlap of fields and to risk of re-irradiation relapse are: 50 per cent for patients with 
of vital normal structures, especially the local nodal recurrence; 27 per cent for pa- 
spinal cord. tients with transdiaphragmatic nodal ex- 
This report is a retrospective review of tension; and o per cent for those with dis- 
123 patients with clinical Stages 1 and 11 seminated disease. BE. 
Hodgkin's disease who have been treated The transdiaphragmatic extension, which 
with either extended field irradiation (man- is the most common recurrence pattern 
tle technique) or total nodal irradiation. after treatment with mantle irradiation, 
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has been eliminated by elective irradiation 
of paraaortic nodes utilizing the total nodal 
irradiation technique. 
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ESTIMATION OF TRUE RED CELL VOLUME FROM 


RISA RED CELL VOLUME* 


By MARTIN L. NUSYNOWITZ, Cor., M.C., and RALPH BLUMHARDT, Lr.C., M.C. 


EL PASO, TEXAS 


HE determination of the red cell vol- 

ume (RCV) by methods using plasma 
tracers and the peripheral venous hemato- 
crit results in values which are usually high 
compared to cell labelled methods, because 
in most subjects there are numerous vascu- 
lar beds containing plasma rich, red cell 
poor blood relative to peripheral venous 
blood (“plasma skimming"). Nevertheless, 
it has been previously determined that 
there is an extremely high degree of correla- 
tion (r= +0.97) between the radioiodinated 
serum albumin method of estimating red 
cell volume (RISA RCV) and the radio- 
chromium red cell label (Cr? RCV) 
method. The advantages of the RISA 
RCV technique over the cell label method 
relates to its widespread availability, ex- 
treme simplicity, and ready adaptability to 
automation. Furthermore, it was indicated 
that the RISA RCV could be used to pre- 
dict the Cr® RCV by multiplying the 
former by 0.788, a mean correction factor 
representing the mean ratio of Cr* RCV 
/RISA RCV derived from determinations 
on 30 normal young men. 

In this paper, it will be shown that the 
correction factor (CF) is dependent on 
both the peripheral venous hematocrit 
(VH) and the ratio of true body hematocrit 
to peripheral venous hematocrit (BH/VH); 
in addition, the values of the correction 
factor as a function of VH and BH/VH 
will be presented. Finally, the results of 
applying the correction factor to the RISA 
RCV to compute a corrected red cell vol- 
ume (RISA RCV wor) will be compared to 
the Cr* RCV. 


METHODS 
The methods employed for determining - 
RISA RCV and Cr? RCV have been previ- 
ously described.* The corrected RISA RCV 


was determined by: 
RISA RCV eorn | 
eee — VH) 


S reum | (RISA RCV), 
1 — (BH/VH)(VH) 


where the bracketed portion of the equa- 
tion represents CF. The derivation is given 
in the appendix, and CF as a function of 
VH for various values of BH/VH is plotted 
in Figure I. x 
Since the value of BH/VH can only be 
determined for the individual patient by 
simultaneously measuring Cr*. RCV and 
RISA plasma volume, the correction factor 
employed assumed a value of BH/VH 
0,87, which was previously determined 
to be the mean in 30 normal young men in 
our laboratory. All patients tested in our 
laboratory by both RISA and Cr? methods 
and having a hematocrit of less than 55 per 
cent were included in this study. Those 
with higher hematocrits were arbitrarily 
excluded, since large deviations from BH 
/VH «0.87 are apt to occur in this group. 
Figure 1 shows that there is increasing 
splay in CF for various values of BH/VH 
as hematocrit increases. Comparisons were 
made between RISA RCV (4; and Cr? 
RCV using standard statistical methods." 


RESULTS 


The results in £8 patients of the Cr" 
RCV and RISA RCV (corr) are presented in 


* From the Nuclear Medicine-Endocrine Service and Department of Medical Research and Development, William Beaumont Army 


Medical Center, El Paso, Texas. 


The opinions or assertions contained herein are the private views of the author(s) and are not to be construed:as official or as reflect- 
ing the views of the Department of the Army or the Department of Defense. 
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. Fic. 1. Correction factor as a function of venous 
hematocrit for several values of BH/VH. 


the accompanying scattergram (Fig. 2). 
The Pearson product-moment correlation 
coefficient r= 4-0.970 and the regression of 
Cr? RCV on RISA RCV (i, is Y= 1.011 X 
+0.010; the slope and the intercept are al- 
most indistinguishable from those of the 
line of identity, 1.000 and o, respectively. 
When differences between pairs of values 
are subjected to Student’s t test, the mean 
difference for the 58 pairs is 0.025 L. +.021 
(1 S.E.); thus, t=1.19 and P is not signifi- 
cant. The percentage difference between 
pairs of results was computed by: 


Difference (97) 


(Cr* RCV — RISA RCV corn 


= CO wr ent ttn ote aera t " 


Cr! RCV 


The mean percentage difference for the 58 
determinations is +0.25 per cent +9.9 
(1 S.D.); only 2 of the values exceeded an 
error of 20 per cent (20.4 and 28.7) and 
these occurred in patients with Cr? RCV of 
408 and .525 L., so that an error of only 
slightly more than o.1 L. in each resulted in 
a large percentage error. The mean value of 
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BH/VH in this group of patients is 0.87 
+.05 (1 S.D.), identical to results obtained 
in our normal population. 


DISCUSSION 


The simplicity, availability, and adapt- 
ability to automation impart to the RISA 
technique of estimating red cell volume 
advantages over the Cr? cell label method; 
neither autologous blood nor extensive 
preparation, which may result in contami- 
nation, is required. The Cr method, of 
course, possesses the advantage of being 
the best estimate of true red cell volume 
available. Because the ratio of BH/VH is 
almost always less than 1, the RISA tech- 
nique overestimates the red cell volume. 
Notwithstanding this, the extremely high 
degree of correlation between the results of 
the 2 methods has already been demon- 
strated, and value judgments regarding the 
volume of red cells may be made with con. 
fidence.* However, because of the overesti. 
mation of red cell volume, the amount of 
red cells required for replacement in a de- 
ficiency state, for example, could only be 
grossly estimated. The application of the 
appropriate correction factor, derived and 
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Fic. 2. Scattergram of Cr RCV and RISA RCV (corr) 
in $8 patients. Correction factors based on 
BH/VH=0.87 were used to compute RISA 
RCVecorr). The line of identity is also the least 
squares regression line. 
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presented herein, enables the conversion of 
the RISA RCV to a fairly accurate esti- 
mate of the Cr? RCV. This RISA RCV (corr) 
not only correlates highly with the Cr” 
RCV, but differences between the 2 values 
are not significant either from a statistical 
or a practical viewpoint. 

The factor derived corrects for the differ- 
ence between the 2 methods in 2 ways: a 
precise correction dependent on the venous 
hematocrit; and an estimated correction 
dependenton an assumed value for BH 
/VH. Our data support the proposition that 
large deviations from the mean value of 
BH/VH occur infrequently.?? This is es- 
pecially liable to occur where the hemato- 
crit is high, and as can be seen from Figure 
1, the splay in the correction factor in- 
creases with increasing venous hematocrit; 
for this reason, we arbitrarily chose to ap- 
ply the factor only to those patients in 
whom the hematocrit was less than 55 per 
cent. 

The demonstrated accuracy of estimat- 
ing the true red cell volume from the cor- 
rection factor and the RISA red cell vol- 
ume makes this technique eminently useful 
in determining red cell deficits and. trans- 
fusion requirements, especially in ‘situa- 
tions where the more complex (though 
more accurate) Cr* RCV technique is 
either unavailable or impractical. 


APPENDIX 
Find Cr? RCV in terms of RISA RCV: 
By definition, 
Cr?! RCV 
Bie e A (1) 
Cr?! RCV + RISA PV 
Solving for RISA PV yields: 
Cr? RCV (1 — BH) 


wape I O 
BH 
By definition, 
As RISA RCV 
Nee ee Er qr a EE (3) 
RISA RCV 4- RISA PV 


Solving for RISA RCV yields: 
RISA RCV = (VH)(RISA PV) 


Red Blood Cell Volume 20 R8. 


+ (VH)(RISA RCV). (a) o 


Substituting (2) into (4) 5 | 
Cr RCV (1 — j 





RISA RCV = (VH) | 


+ (VH)(RISA RCV), (5) 
from which | 
1 — BH 
Crt RCV ( 
BH 
RISA RCV (1 — VH) 
= (6) 
VH | 
so that 
Cr! RCV 7 
BH /1 — VH EU 
: (=) (—] (RISA RCV). (7) 
VH/N — BH?/: 
Thus | | 
Cr! RCV 
(BH/VH)(1 — VH) | ! 
: [vane | (RISA RCV). (8) 
1 — (BH/VH)(VH) B 


If BH/VH is accurately known, the Cr? 
RCV can be precisely calculated. When 
BH/VH is unknown but assumed to be 
constant for every patient, a RISA RCV 
corrected for the assumed value of BH/VH 


and for the known value of VH results; 
thus, RISA RCV (corr) estimates Cr? RCV. 


SUMMARY 


Red cell volumes computed from the 
radioiodinated serum albumin technique 
and the peripheral venous hematocrit al- 
most always result in values that are high 
compared to those of the Cr? red cell 
method because of the phenomenon of 
plasma skimming. — ^ -— 

A formula for the calculation of a correc- 
tion factor is derived, and values of the fac- 
tor as a function of venous hematocrit for 
an assumed ratio of body hematocrit/ve- 
nous hematocrit =0.87 are presented. 

Application of the correction factor to 
the RISA red cell volume in 58 patients re- 
sulted in an extraordinarily high degree of 
correlation (r=.970) with the Cr? red cell 
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TREATMENT OF NONFUNCTIONING CHROMOPHOBE 
ADENOMAS OF THE PITUITARY* 


By GLENN E. SHELINE, M.D. 


SAN FRANCISCO, CALIFORNIA 


tee review is of our experience with 
treatment of nonfunctioning chromo- 
phobe adenomas of the pituitary gland at 
the University of California San Francisco 
(UCSF). 

Results of treatment by surgery, radia- 
tion therapy, or a combination of both are 
compared. 


MATERIAL AND METHOD 


This study is of 140 patients who re- 
ceived primary treatment for chromophobe 
adenoma between the beginning of 1933 
and the end of 1968. Excluded from the 
study were an approximately equal number 
of patients who received part of their 
primary treatment elsewhere, who were 
referred to us because of recurrence of a 
previously treated tumor, or who were to 
undergo endocrine management only. Of 
the 140 patients receiving primary treat- 
ment, a tissue diagnosis was obtained for 
121. The diagnosis in the remaining 19 1s 
presumptive. 

During the period of study, 3 treatment 
regimens were used: radiation therapy 
alone (RT); surgical decompression with 
biopsy and partial removal of the adenoma 
(S); and partial surgical resection plus 
postoperative radiation therapy (S4- RT). 
Any patient who received surgical decom- 
pression after radiation therapy was con- 
sidered to be a radiation failure. Except for 
2 patients, in whom the surgical procedure 
was carried out by means of the transsphe- 
noidal approach, all surgical patients un- 
derwent craniotomy. 

In general, radiation, whether primary 
therapy or postoperative, was delivered by 
means of bilateral, opposed fields using 1 







mev. or higher energy photon. beams, with 
radiation doses to the pituitary of 4,000 to 
sooo rads. Over-all treatment time was 
usually 5 to 6 weeks, with '$ fractions per 
week. Exceptions to this treatment policy 
occurred during the early period, when 14 
patients were treated with 250 kvp. or 400 
kvp. roentgen rays, and 18 received doses 
between 1,700 and 4,000 rads. © T 

An attempt was made to have visual 
field determinations before any treatment, 
after surgical decompression, 2 or 3 times 
during the course of postoperative radia- 
tion therapy, and at increasing intervals 
after completion of treatment. For patients 
treated with radiation therapy alone, 
visual fields were usually tested at intervals 
of 7 to 11 days. 

Four of the 23 patients treated by radia- 
tion therapy alone had histologic confirma- 
tion of the diagnosis. In 1 patient, biopsy 
material was obtained from the naso- 
pharvngeal extension of the adenoma; in 
the other 3 it was obtained at craniotomy, 
performed because of radiation failure. All 
of the 19 patients without a histologic diag- 
nosis had enlarged, eroded sellae; 15 had 
hvpopituitarism; and none had the type of 
calcification characteristic of à cranio- 
pharyngioma. Visual field defects, consis- 
tent with a suprasellar mass, were present 
in 1s of these 19 patients. Each of the 4 
patients with normal visual fields had 
pneumoencephalographic evidence of a 
suprasellar mass. As will be discussed, 67 
per cent of those patients with visual field 
defects showed improvement following ir- 
radiation, indicating that the lesion was 
radiosensitive and thus not an aneurysm. 
It seems reasonable that the presumptive 


* Presented at the Seventy-fourth Annual Meeting of the American Roentgen Ray Society, Montreal, P. Q., Canada, September 25- 


28, 1973. 
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Fic. 1. Number of patients according to 
age at time of diagnosis. 


diagnosis of chromophobe adenoma was 
correct in nearlv all, if not all, of the 19 pa- 
tients who did not undergo biopsy. 

The age distribution by sex for all pa- 
tients in the study is shown in Figure 1. 
There was no difference in age distributions 
according to sex. The ratio of male to fe- 
male patients was 1.6 :1.0. 

The age distribution according to method 
of treatment is shown in Figure 2. Thirty- 
five per cent (8/23) of the RT patients 
were more than 60 years of age, whereas 
only 12 per cent (14/117) of those under- 
going surgical procedures (S and S-- RT) 
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Fic. 2. Number of patients according to age and 
type of treatment. S=surgery; Rl radiation 
therapy. 


were over 60 years of age. Thus, there was 
a tendency to treat older patients with radi- 
ation therapv alone. 

Initial findings for the patients of the 3 
treatment groups are presented in Table r. 
Visual fields were normal in 22 per cent (4) 
of the RT patients compared with < per 
cent (6) of those who underwent surgical 
procedures. Although some patients with 
normal visual fields had relatively small 
adenomas, the majority had lesions that 
extended inferiorly into the sphenoid sinus, 
or even into the nasopharynx. The inci- 


TABLE | 


INITIAL FINDINGS ACCORDING TO TREATMENT GROUP 


MAREM M 


EE Im CLE EODD Vn UMEUH NNNM RAUM MM UM MM 


Number of Patients 


(23 patients) 


$: 


(37 patients) (80 patients) (140 patients) 


Visual field defect 18 (78%) 36 (97%) 75 (93%) 129 
Enlarged sella | 23 ac a 13 
Hypopituitarism 16 17 41 74 
Nasopharyngeal extension pt o I* 2 
Other invasion — 7 5 12 
Cystic lesions -— 1s 22 3 


TIT Unt Tr eei amm ii e iaa vs a RAIA etr HII M E A STAR I tim ana uini 


* Normal visual fields. 
RT= radiation therapy; S= surgery. 
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AGE, SEX, AND OCCURRENCE OF CYSTIC ADENOMAS IN OPERATED PATIENTS 








Age Total LL 
(yr-) Opctatse Male Female 
PA E EEEIEE EAI AAA Ol ae 

11-20 4 4 I 
21-30 IO a 3 
31-40 2 6 3 
41-50 31 4 3 
51-60 33 5 5 
61-70 13 2 1 

>70 I o o 
Total 117 21 16 








dence of hypopituitarism as estimated from 
these data is probably too low because 
some patients, especially in the surgical 
groups, did not have complete endocrine 
evaluations before treatment was initiated. 

In a previous study, attempt to relate 
the incidence of cystic adenoma to the size 
of the adenoma failed. The present data 
were examined for occurrence of cyst as re- 
lated to sex, age, and duration of symp- 
toms. According to the operative reports, 
37 of the adenomas were found to be cystic 
(Table 11). This represents 32 per cent of all 
operated patients. Cystic lesions were pres- 
ent in 29 per cent of the male and 36 per 
cent of the female patients. Fifty-seven per 
cent of the patients less than 30 years old 


Cystic Adenomas 


Noncystic Adenomas 








Total Male Female > ** "Total 
31 Or I o I 
6 ( (57 7c) 4 ‘ 
9 (36%) 1 5 16 
T 15 9. 24 
1O| + £07. 17 6 23 
ae Zo) 4 6 10 
Q Í o - 1 

37 (32%) $1 329 80 











had cystic lesions, as compared with 36 per. 
cent for patients between 31 and 40 and 26 
per cent for patients over 40 years of age. 
'The duration of visual symptoms and the 
percentage of patients with cystic lesions 
are shown in Table 111. About one-third of 
all the patients had visual symptoms for 
longer than 1 year; the average duration 
was 13.§ months, The percentage of ade- 
nomas found to be cystic did not correlate 
with the duration of symptoms. Although 
the numbers are small, these data suggest 
that the younger patient may have a 
greater tendency toward cystic lesions. No 
correlation between sex. or. duration of 
symptoms and the occurrence of cystic 
adenomas was demonstrated. 
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Duration of 


DURATION OF VISUAL SYMPTOMS AND OCCURRENCE OF CYSTIC ADENOMAS. 


Number of Patients with 


sd According to Treatment Cystic Adenomas* 
mo.) RT S S--RT i 
None 8 1 Li 4 (33%) 
«1-2 2 4 12 6 (38%) 
> 2-6 4 8 10 6 (3370) 
>6-12 1 10 18 8 (29%)... 
12-24 1 g 16 8 (3895)^ 
> 24-36 I 4 4 2 (25%) 
3 4 3 5 1 (13%) 
No data 2 2 4 2 (33%) 
Total 25 37 80 37 (32%) 
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REASON FOR SELECTION OF RADIATION 


Reason 
Patient refused surgery g 
Poor surgical risk 7 
Normal visual fields g^ 
Minimal field deficit 2 
Unknown 4 
Total 23 





* One patient had biopsy-proved chromophobe adenoma; the 
other 4 had suprasellar tumors verified by pneu moencephalogram. 


Table 111 also shows the distribution of 
patients according to duration of symp- 
toms for each of the 3 treatment groups. 
The only difference among treatment 
groups 1s in the large fraction (8 of 23) of 
RT patients who had no visual symptoms. 

Selection factors known to have played a 
role in determining which patients were to 
receive radiation therapy without surgical 
decompression are indicated in Table tv. 
These factors are consistent with the ob. 
servation that the RT group contained a 
disproportionately high number of older 
patients as well as patients having no visual 
symptoms or visual field defects. The older 
group accounts for most of the patients 
considered to be poor surgical risks. Pri- 
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mary surgical decompression was usually 
selected for those patients who had large 
visual field defects or evidence of recent 
change in visual fields. This accounts for 
the numbers of RT patients with minimal 
or no visual field defect. 


RESULTS AND DISCUSSION 


An adenoma was considered to be con- 
trolled as long as further growth was not 
evident and any improvement achieved by 
the treatment was maintained. Primary 
reliance was placed on serial determina- 
tions of visual fields, performed by a neuro- 
ophthalmologist. We have not seen recur- 
rence manifested by decreasing pituitary 
function or increasing sellar expansion, in 
the absence of visual field changes. In the 
follow-up period, however, we have seen 2 
instances of increased visual field defects 
associated with an "empty sella," without 
recurrence of the adenoma. Because the 
empty sella syndrome has only recently 
been recognized, it is possible that some of 
our earlier diagnoses of recurrence were in 
error. 

Changes in visual fields which occurred 
within the first 12 months after treatment 
are shown in Tables v and vr. In these 
tables each eye is considered separately 
and the visual deficits are tabulated accord- 


TABLE V 


VISUAL FIELD RESPONSE WITHIN I YEAR AFTER TREATMENT 


Visual Field After Therapy 


Before Normal Y. D roved No Worsened 
jx RNC Not Normal Change 
py cM By ae ee hea 
RT S S+R1 RT S SARI RT S S+RT RT S S+RT 
None 12 5 12 O O O o O o Oo 1 o 
zi Ii 7 2 2 3 1 4 o y o o 4 
itoxi Oo 8 29 8 13 19 6 1 34 O 4 8 
2$ to »HMI o o 1 o 4 I o 2 8 o O I 
HM to blind o 1 O 21 2 O 1 2 5 O 4 I 
Total . 23 21 63 12 21 21 1I 5 $4 o 8 14 


eee a TUUS i HH M PUPPI dre mor Ng mis ittis hey mih i Hah lief APRIL ER Art ITA S I E ACER NA RR 


* There were insufficient data for 3 eyes of the S group and 8 eyes of the S-- RT group. 


T HM = perception of hand motion. 
t Minimal improvement. 
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Tass VI 


VISUAL FIELD RESPONSE WITHIN I YEAR AFTER TREATMENT FOR EYES WITH 
DEFICIT INVOLVING ONE-HALF OR LESS OF VISUAL FIELD 
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Visual Field 
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after Therapy RT 
HENCE aN en eve ES 
Normal 36% | 68% 
Improved Cee) eem 
No change 32% 
Worse o 





ing to the portion of the field which showed 
reduced vision. Classification of a visual 
field deficit as ^» 1/4 to x 1/2" means that 
the deficit involved more than 1/4 but not 
more than 1/2 of the field. "HM" means 
that vision was limited to perception of 
hand motion. The designation "1/2 to 
» HM" includes eyes in which the defect 
involved more than one-half of the field but 
in which vision was better than just per- 
ception of hand motion; t.e., there was use- 
ful vision. 

Because, for those patients operated, im- 
provement in the initial post-treatment 
period was probably due to the decompres- 
sion, it was thought valid to combine the 2 
surgical series (S and S-- RT) for analysis. 
From the data in Table v, it was found 
that, by excluding normal pretreatment 
visual fields, treatment resulted in some de- 
gree of improvement in 68 per cent of pa- 
tients treated by RT, and in 58 per cent of 
those in whom surgical decompression was 
used. The difference between improved 
visual fields for the RT and the combined 
surgical series is probably explained by the 
fact that the surgical patients tended to 
have more extensive visual defects. Among 
those patients in whom pretreatment de- 
fects were present, less than 1/4 of a field 
was involved in £o per cent of the RT pa- 
tients, but only 22 per cent of the combined 
surgical series had such limited lesions. 
Without regard to the form of treatment, 
eyes with a deficit of 1/4 or less of the visual 
field showed improvement in 75 per cent of 
instances compared with 57 per cent for 
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Treatment Group 
S S+RT S and SRT 
43% 41% 41%) 
43% 16% 22% } 6370 
360 33% 27% 
11% 10% 10% 
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those with greater deficits. 

Table vi represents an attempt to cir- 
cumvent the bias introduced by the tend- 
ency to utilize surgical decompression 
when the deficits were large. In this table, 
consideration is limited to patients with 
eyes having relatively early and approxi- 
mately comparable deficits; 7.¢,, deficit 
present, but involving one-half or less of 
the visual field. Normal fields followed . 
therapy in 36 per cent of those patients 
treated by irradiation alone and in 41 per 
cent of those treated by surgical decompres- 
sion. Improvement, but without return to 
completely normal fields, followed treat- 
ment in 32 per cent of the RT group and 22 
per cent of the group having surgical de- 
compression. Thus, improvement of pre- 
treatment defects, involving one-half or 
less of the visual field, occurred in 68 per 
cent of the RT group and 63 per cent of the 
combined S and S+RT groups. The only 
apparent difference in the early response to 
treatment for these 2 groups is that Io per 
cent of the surgery patients had a perma- 
nent increase in the defect. Because of the 
small number of RT patients with deficits 
that involved more than 1/2 of the visual 
field, comparison of their response to irradi- 
ation with response to decompression of 
patients with the larger field defects was 
not possible. l 

The present status of all treated patients, 
irrespective of when they were treated, IS 
summarized in Table vu. Of the 23 RT pa- 
tients, 12 under observation are without 
evidence of recurrence. One of the 12, a pa- 
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CURRENT STATUS OF ALL PATIENTS TREATED 





Number of Patients 


M —— À—— 


5 54RT 


- Status 











RT 
RECENSET a ae a, 


No known recurrence 





Under observation 12*: g x6 
Dead from intercurrent disease $ 1 14 
Lost to follow-up study I 5 o 
Known recurrence 21 20 9 
Unassessable (brain damage) o o I 
Surgical death — 8  — 
Total 25. 9 35 





“One patient underwent surgical decompression because of 
lack of improvement. 
t Had been treated with doses of 1,720 and 1,900 rads. 


tient with:a cystic adenoma, underwent 
surgical decompression 8 months after 
treatment by irradiation because her vision 
failed to improve. This patient did not have 
evidence of progression of the field defect 
nor:did she improve after decompression, 
Eight patients: without recurrence have 
died. of intercurrent disease, and 1 refuses 
to réturn for study. The high rate of death 
from intercurrent disease was because 
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many of the elderly patients selected for 
RT had other, non-related, medical prob. 
lems at the time. The 2 recurrences were in 
patients treated with relatively low radia- 
tion doses during the earlier part of the 
study period. 

Patients treated by surgery alone (S) 
have shown a high recurrence rate. Of the 
29 patients who survived the surgical pro- 
cedure, 20 (69 per cent) have had a definite 
recurrence, I has died of intercurrent dis. 
ease, and § have been lost to follow-up 
study. Only 3 of this group are known to 
have no recurrence. Of the 80 patients 
treated by S+RT, 56 (70 per cent) are 
living and the disease is under control; 14 
have died of intercurrent disease without 
evidence of recurrence; and g (11 per cent) 
had adenomas which have recurred. Time 
of recurrence has varied from a few months 
to I2 years. 

Absolute and determinate control rates, 
as a function of time after treatment, for 
the various treatment groups are presented 
in Table viu. The absolute rate includes all 
patients. The determinate rate was calcu. 
lated by excluding the patients who died as 
a result of the surgical procedure as well as 
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ABSOLUTE AND DETERMINATE CONTROL RATES 














Post-treatmeht.- Absolute Control Rate Determinate Control Rate 
I n tery al l re"— — Mr ern tt nr t nn Tetra ee mme tese st erra MD LM TIT T ir i eie m 
Cyr.) 2) RT* S S--RTf RT* S S+RT ft 
Ps OF C7 a G7 ia 07 LPE 77 gO 
S (8655 — (49% — (96%) (106%) — (70% (98%) 
2 37 8o 18 26 79 
43€ ? 07.5 5 tant 4, 07 2 Or 65 
5 — (9370) = = (2596) = (90% — (93%) = (38%) = (96%) 
| 36 5 24 68 
Te S (2107 or 37 on oy (anor 3 nor 7 rg cay 
on LY) = 0%) = (79%) 25 499790) = a) (869, 
7 2 47 at 3 
2 20 2 
T E L6 Se = = (o9) = (74%) 
3 2 31 2 16 7 
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* Excludes the 2 patients treated with doses of «2,000 rads, 


T Includes 2 patients who developed an empty sella syndrome at 3 


and 8 years following therapy. 
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those dead of intercurrent disease or lost to 
follow-up study. These exclusions were 
made because: (1) many patients who were 
selected for RT had non-related medical 
problems which resulted in a high intercur- 
rent disease death rate; (2) the number of 
postoperative deaths may have been in- 
fluenced by the fact that the larger and 
more aggressive adenomas were selected for 
initial decompression; and (3) comparison 
of the 2 surgical series necessitates elimina- 
tion of the operative deaths. Disregarding 
patients who died of intercurrent disease 
biases the results in favor of RT, but re- 
moval of patients dying postoperatively or 
lost to follow-up study provides a bias in 
favor of surgery. As will be discussed below, 
the conclusions to be reached are the same 
whether the absolute or the determinate 
rate Is used. 

For periods up to 10 years, there was no 
evident difference in the absolute control 
rates for those patients treated with RT as 
compared with those treated with S-E RT. 
The determinate control rates are also simi- 
lar for the 2 series in which radiation ther- 
apy was used. There are too few RT pa- 
tients observed longer than 10 years to per- 
mit comparison at later times. 

Results for both the RT and S+RT 
groups were clearly better than those for 
the S group at all intervals after treatment 
regardless of whether comparison 1s based 
on the absolute or the determinate rates. 
For example, at 5 vears the absolute control 
rates for the RT and the S-- RT series were 
93 per cent and go per cent respectively, 
but only 25 per cent for the S series. At 10 
years the absolute and determinate con trol 
rates for the S+RT series were 79 per cent 
and 86 per cent, whereas they were only 9 
per cent and 14 per cent for the 5 group. By 
1; years all patients treated by a surgical 
procedure only had had a recurrence, but 
2/3 of those patients treated with S+RT 
were without recurrence, even at 20 years. 
Furthermore, it is probable that the late 
control rates in the irradiated patients 
would have been even higher, if some of 
those treated during the early phase of the 
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RECURRENCE OF CHROMOPHOBE ADENOMAS 














Number (Àj Ktiown 

Dose (rads) Treated —— Recurkehces 
1.720 to < 3,000 2 7 4 3 
3,000 to < 4,000 2 7 ó : 


* One of these recurrences is questionable. Although there is no 
clinical evidence of recurrence, a small suprasellar mass was found 
by repeat pneumoencephalogram 1 year after treatment. 


study period had received larger doses of 
irradiation. mE 

Earlier reports +? have: suggested that a 
direct relationship exists.-betWeen control 
rate and radiation dose. The data presented 
in Table 1x, although ‘containing -too few 
low-dose cases to permit a definitive con- 
clusion, are consistent with such a felation- 
ship. With doses between 1,720. and 3,000 
rads, 5 of 9 adenomas. have recurred; this 
includes both the patients treated with less 
than 2,000 rads. Of the 9 patients treáted 
in the 3,000 to 4,000 rad dose range 1* has 
had a recurrence. Only 5 patients of 84 
treated with a dose of 4,000 rads or more 
have shown evidence of recurrence. 


COMPLICATIONS - 


After surgical decompression, the visual 
field deficit was permanently greater in 17 
patients (or 22 of the 207 eves) for which 
data were available (Table x). In each case 
the change was noted immediately follow- 
ing, and was directly attributable to, the 
surgical procedure. Seven patients, about 5 
per cent of those operated, experienced ma- 
jor damage to vision. In 4 patients with at 
least one-half of one or of both visual fields 
intact preoperatively, the end result was 
total blindness. Three patients with a 


* One other patient, treated with a dose of 3,600 rads in 22 
days, failed to show improvement of visual fields and underwent 
surgical decompression. Her vision also failed to improve after 
decompression. It is considered that this patient dces not repre- 
sent a radiation failure but, rather, that the chiasmal damage was 
beyond repair. 


Hus 
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laAsBLE X 
ANALYSIS OF VISUAL FIELDS MADE 
WORSE BY SURGICAL TREATMENT 


es (10 patients) 
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Before Surgery After Surgery 


3 patients: bilateral hemi- 
anopsia 

1 patient: blind+hemianopsia 

3 patients:* unilateral hemi- 


bilateral blindness 
bilateral blindness 


anopsia unilateral blindness 





* The contralateral eye, which was normal in 1 patient and 
hemianopic in 2, was unchanged by surgery. 


hemianopic deficit in 1 eye became blind in 
that eye; vision in the second eye, however, 
was unchanged. 

The major complications of treatment, 
other than damage to optic nerves, are 
shown in Table x1. There were 8 deaths due 
to the surgical procedure. This is 7 per cent 
of all patients operated. In the 9o patients 
who underwent surgical procedures since 
1945, there have been 4 postoperative 
deaths: One was due to a cerebral infarct 
and the other 3 involved adenomas which 
had extensive local invasion. These 3 repre- 
seht a 30 per cent postoperative death rate 
in lesions described at the time of surgery 
as locally invasive. 

Cerebrospinal fluid (CSF) rhinorrhea oc- 
curred in-2 patients in whom the tumor had 
extended into the nasopharynx and in 1 in 
whom there was erosion through the floor 
of the sphenoid sinus. There were 3 in. 
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TasBLE XI 


Complication M — 
RT S S+RT 
Operative deaths — 8 — 
Cerebrospinal fluid rhinorrhea 
transient o O 2 
permanent I © O 
Wound infection — A O 
Severe brain damage e I p 
Permanent cranial nerve damage o I 1 


stances of severe brain damage resulting in 
epilepsy and mental deterioration. The 2 
instances in patients treated by S+RT in- 
volved lesions that extensively infiltrated 
brain and it was not possible to determine 
whether the brain damage was due to the 
adenoma, the treatment, or both. Many 
patients had transient postoperative elec- 
trolyte problems, cranial nerve palsies, 
diabetes insipidus, or increased steroid re- 
quirements. 

Other than epilation, usually transient, 
no complication has definitely been at- 
tributable to radiation therapy. One of the 
patients with CSF rhinorrhea was in the 
RT group but his adenoma had extended 
into the nasopharynx, where it had been 
biopsied. 


RESULTS OF RETREATMENT 


Twenty-seven of our 31 known treatment 
failures have been retreated (Table x11). Of 
those adenomas initially treated by surgery 


‘TABLE XII 


‘ | VISUAL FIELD IMPROVEMENT FOLLOWING RETREATMENT 
mproved by the Secondary Treatment* 
Secondary ia ee s 
d ue. Initially Initially Initially 
t Treated by RT Treated by S Treated by S-- RT 
RT o of 1 8 of 11 (4) 1 of 3 (1) 
S o of 1 tof 2(1) 2 of 3 (1) 
S+RT — Zor a(i) 1 of 3 (o) 
Total oof2 11 of 16 4 of 9 


* Number in parentheses indicates number that recurred again. 
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alone, 11 were retreated by means of radia- 
tion therapy. Eight of the 11 showed im- 
provement of their visual fields and had no 
complication attributable to treatment. 
Four, however, subsequently  recurred 
again. 

Twelve patients had a secondary crani- 
otomy, with or without RT; 6 showed im- 
provement, which, to date, has been main- 
tained in 3. Following secondary crani- 
otomy, there were, however, 4 major com- 
plications. These consisted of postoperative 
deaths in 2 patients and an acute brain 
syndrome with incapacitating frontal lobe 
seizures in another. One of the deaths oc- 
curred in a patient who had had radiation 
therapy with a dose of only 1,900 rads. The 
fourth complication was in a patient, 1ni- 
tially treated by S+RT who became totally 
incapacitated (deaf, dumb, and blind) after 
retreatment 5 years later by S-- RT. Be- 
cause this patient had received only 2,600 
rads initially and retreatment was mied 
to 3,000 rads, it seems likely that the dam- 
age was due either to the uncontrolled 
adenoma or to the surgical procedure. 

Of a total of 27 patients retreated, there- 
fore, 15 showed improvement, 4 had major 
complications, and 8 have adenomas which 
have already recurred again. These poor 
results of retreatment emphasize the im- 
portance of the primary treatment. It is 
thought that many of the recurrences 
could have been prevented with adequate 
initial radiation therapy. As indicated 
above, most of our failures occurred in pa- 
tients either not irradiated or irradiated 
with less than optimal doses. 


SUMMARY 


One hundred and forty patients with 
chromophobe adenomas were treated by 
radiation therapy, surgical decompression, 
or surgical decompression followed by radi- 
ation therapy. The initial response of the 
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visual fields was the same for each form of - 
therapy. The long-term control rates at all ~ 
intervals from 2 to 20 years were, however, 
much greater when irradiation was given. 
At to years the absolute control rate was 
71 per cent for radiation therapy, 79 per 
cent for decompression plus irradiation, 
but only 9 per cent for surgery alone. It is 
probable ut results for the irradiated 
groups would have been better if the doses 
had been higher in the earlier patients. 
After IO years no patient without irradia- 
tion was free of recurrence. 

No major complication could be attrib- 
uted to irradiation. Surgical procedures, on 
the other hand, yielded a 7 per cent mor- 

tality rate, and 5 per cent of those operated 
experienced major damage to optic nerves 
or chiasm. 

It is the author's opinion xor selected 
cases of presumed chromophobe adenoma, 
particularly if the patient 1s a poor surgical 
risk, may be treated by radiation therapy 
alone. When there is a reasonable doubt of 
the diagnosis, however, or a severe or re- 
cently changed visual field deficit, primary 
surgical decompression is necessary. If the 
primary therapy is irradiation, surgery 
should be reserved for irradiation failure. 
On the other hand, irradiation should be 
given postoperatively for all patients ini- 
tially treated by surgery. 


Department of Radiology 
M.380 

University of California 

San Francisco, California 94143 
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RADIATION THERAPY OF TUMORS OF THE EIGHT 


NERVE SHEATH* 


By HARRY NEWMAN, M.D.,t GLENN E. SHELINE, M.D., and EDWIN B. BOLDREY, N 


SAN FRANCISCO, CALIFORNIA 


MULTITUDE of terms have been ap- 

plied to tumors of the eighth nerve 
sheath, which is indicative of the confusion 
and controversy over its origin (Table 1). 
Some pathologists believe that this rela- 
tively benign, slowly growing lesion arises 
from the cells of the sheath of Schwann. 
Fighth nerve tumors may vary in size from 
a few millimeters to 5 or 6 cm. They are 
usually well-defined and discretely en- 
capsulated, lying in the posterior fossa in 
the angle between the cerebellum and pons. 
Thev account for 75 to 9o per cent of neo- 
plasms occurring at this site. Other tumors 
at the cerebellopontine angle include the 
meningiomas, cholesteatomas, ependymo- 
mas, hemangiosarcomas, lymphomas, arach- 
GACIE 
nomas, and neuromas of other cranial 
nerves. Clinically, these tumors may simu- 
late tumors of the eighth nerve sheath. In 
one large study of brain tumors (3,265) the 
incidence of eighth nerve sheath tumors 
was found to be 9.3 per cent.” 

On gross inspection the eighth nerve tu- 
mor is usually brownish yellow and may be 
either cystic or, frequently, extremely vas- 
cular. Occasionallv, a cyst lies over the 
surface of ‘the tumor. Microscopically, 
the tumor is composed of fibroblastic 
cells which are thin and elongated, with 
dark- staining nuclei and wavy fibrils ar- 
ranged in a characteristic palisade forma- 
tion (Fig. 1).1° 

Women. may have a predilection for 
eighth nerve sheath tumors. Of a total of 
987 patients reported in the literature,?7-!? 
588 (59 per cent) were female. In general, 
the tumor cannot be characterized by 
laterality. Although eighth nerve tumors 
have been found to occur at all ages, they 


TABLE I 


VARIOUS TERMS USED FOR TUMORS OF 
THE EIGHTH NERVE SHEATH 


Acoustic neuroma Lemmoblastoma 
Acoustic neurinoma Cerebellopontine a 
tumor 


Perineural fibroblastoma Recess tumor 


l'ibroma of the acoustic 

nerve Acoustic region tu 
Neurofibroma lFibrous glioma 
Tumor of the acoustic nerve Fibroglioma 
Schwannoma Fibrosarcoma 
Lemmoma 


are most often first diagnosed in patie 
40 to 60 years of age. Symptoms may 
present for as long as 20 years before a à 
nite diagnosis is made (Table i1). Deafr 
is an early finding; tinnitus and vertigo 
cur later. Subsequent to involvement 
the eighth nerve, the seventh nerve may 
affected, resulting in facial weakness ; 
loss of taste. The fifth nerve may also 





Frc. 1. Section of tumor reveals an interwoven 
work of wavy streams of cells with the nuck 
paalisde formation. 


* From the Department of Radiology, Section of Radiation Oncology, and the Department of Neurological Surgery, Universi 


California School of Medicine, San Francisco, California. 


t Supported by Fellowship 1 FO3 CA 52938 from the National Institute of Cancer, National Institutes of Health. 
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DURATION OF SYMPTOMS PRIOR TO DIAGNOSIS 
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Investigators NO, of | aus T 
Cases « 1 Year | 1 to 3 Years | 3 to 10 Years | >10 Years 
a ONE | : 5 NEA 
No. | Per Cent} No. | Per Cent No. | Per Cent | No. | Per Cent 
Lundborg!? 300 | 60 | (20) | 7 | (29) 108 | (36) | AS | (15) 
Pool et al." 55 | 9| (16) | i1 | (29) 3o | (55) | $| (9) 
House? 199 ga (0D. Y 3$ (28) 69} G9 | «4, GD 
Cook and Browder‘ 5 8| (Q2) | 36) (54) | ig} (28 | 4| (6) 
Hullay and Tomits? 50 8 | (16) | 7 | (34) | 1s || Go) | 10 | (20) 
Block and Nathanson? 64 19 | (30) | t5 | (23 | 26) (4) |. 4 | (6) 
Present Series | on d s| Gf mm) Go || 69 | a) (3 
Total | 806 | 143 | (18) 245 | (30) | 300 | (37) | 118 | (15) 








affected later, causing hypoalgesia and loss 
of the corneal reflex. Incoordination and 
nystagmus are not uncommon symptoms. 
Diplopia is occasionally experienced. In- 
volvement of the lower cranial nerves, the 
cerebellum, and the brain stem, as well as 
increase in intracranial pressure, are late 
developments. In addition, the anterior in- 
ferior cerebellar artery and veins may be 
displaced (Fig. 2). 

Most tumors of the eighth nerve will 
cause some distortion and enlargement of 
the internal auditory canal, but the ab- 
sence of destructive change does not ex- 
clude the diagnosis. In about 85 per cent of 
cases erosion of the internal auditory canal 
occurs and can be demonstrated by tomog- 
raphy (Fig. 3).* The tumor may sometimes 
be demonstrated on pneumoencephalog- 
raphy (Fig. 4). 

Arteriography is helpful in defining the 
tumor and in locating vessels which will be 
encountered during the surgical procedure 
(Fig. 5); it can exclude the diagnosis of 
aneurysm. Positive contrast cisternography 
is a diagnostic procedure with a high de- 
gree of accuracy in identifying and locating 
the lesion (Fig. 6, 4 and B)? This pro- 
cedure is particularly useful in demon- 
strating small tumors that are within the 
internal auditory canal or that extend 
slightly into the cerebellopontine angle. A 
radionuclide scan of the brain may aid in 








detecting large eighth nerve tumors." 

The literature is scant concerning radia- 
tion therapy of tumors of the eighth nerve 
sheath and particularly concerning the re- 
sults of postoperative irradiation of those 
tumors that have been incompletely re- 
moved. US | 


MATERIAL AND RESULTS . | 


During a 28 year period (1945-1972) at 
the University of California, San Francisco, 
71 patients have been treated for tumor of 
the eighth nerve sheath. The tumor was on 
the right side in 37 patients and on the left 
in 34 patients. Symptoms had been present 
from 2 months to 25 years (mean 3.2 years) 
before the diagnosis was made and treat- 
ment undertaken. The results of treatment 
are presented in Table 111. The length of ob- 
servation of our patients is given in 
Table iv. NS 

Nineteen patients had subtotal surgical 
removal of their tumor and postóperative 
irradiation. All 15 patients treated with a 
tumor dose between 4,200 and §,000 rads 
are alive without recurrence. The longest 
survival is 26 years (mean, 33 years). The 


4 patients who received a tumor dose of less 


than 3,200 rads all died within 25 years. 
Three patients who initially underwent 
subtotal surgical removal because of large 
and extremely vascular lesions also re- 
ceived postoperative irradiation. This ir- 
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Fic. 2. Drawing demonstrates a large tumor of the eighth nerve, arising from the internal auditor) 
and occupying the cerebellopontine angle. The seventh and eighth cranial nerves have lost their ic 
within the tumor. Note its impingement on adjacent cranial nerves, the cerebellum, and the a 


inferior cerebellar artery. 


radiation (4,200 to 5,000 rads) resulted in 
diminution of the vascularity and per- 
mitted more nearly complete surgical re- 
moval on a second attempt. All 3 patients 
are alive and well 7 to 8 years after surgical 
treatment. 





Fic. 3. Anteroposterior tomogram shows consider- 
able expansion of the left internal auditory canal. 


One patient had a subtotal surgic 
section followed by irradiation (1 
dose, 2,500 rads) and then a furth 
tempt at surgical extirpation. The : 
could not be completely removed. TI 
tient died 3 months after his second 
cal procedure. 


DISCUSSION 


The operative mortality followir 
moval of tumors of the eighth nerve : 
has steadily decreased and appr 
zero?" It is least with small tumors a 
creases as the tumor becomes 5 c 
larger.*'? 

Whenever possible, total removal 
tumor is the procedure of choice; t 
quires extraction of the portions of | 
mor often found in the internal au 
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Fic. 4. Pneumoencephalogram demonstrates the 
tumor which fills the cerebellopontine angle cistern 
(straight arrow) and is contiguous with an ex- 
panded internal auditory canal (open arrows). 
Note impingement of the medial aspect of the pons 
(curved arrow). 
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canal. In 373 reported cases of eighth nerve 
tumor treated by "total" surgical re- nM - 
MU Sidra apes cc deepest rn per IG. §. Posterior cerebral arteriography, utilizing the 
ko vdd e subtraction technique, demonstrates medial and 
cent.*?.15 The average postoperative period superior displacement (arrow) of the anterior 
before symptoms recurred was 34 months, inferior cerebellar artery. | 








Fic. 6. Positive contrast cisternogram. (4) Lateral and (B) submento-vertical views demonstrate 
a well-defined tumor arising near the internal auditory canal. 
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RESULTS OF TREATMENT OF TUMORS OF THE EIGETH NERVE SHEATH (71 PATIENTS) 
/— UNIVERSITY OF CALIFORNIA SCHOOL OF MEDICINE, SAN FRANCISCO 








1945-1972 
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No. : Post- Deaths Surviving Surviving Lost to 
- No. of : l ; : 
Treatment Patients Oberative Due to the with without F ollow- 
Deaths Disease Recurrence Recurrence Up 
Total Surgical Removal! ar 2 pt 32 
Subtotal Surgical Removal Only 13 2 $ oT 1 
Subtotal Surgical Removal 4- Irradiation 19 4 Ie 
7 4,200 rads (15) (15) 
«3,200 rads (4) (4) 
Subtotal Surgical Removal-- Irradiation 3 3 
-Complete Surgical Removal 
Subtotal Surgical Removal-+ Irradiation 1 I 


+ Subtotal Surgical Removal 
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* This patient shows slowly increasing neurologic deficit:, 21 years after surgical extirpation of the tumor. 
f One patient died of metastatic retinoblastoma 20 months after surgical treatment. 


although in some they appeared as early as 
4 months. In our series of 33 patients (ex- 
cluding 2 postoperative deaths) who had 
total surgical removal of the tumor, only 1 
has had a recurrence; this patient, alive 21 
. years after surgical extirpation, has slowly 
increasing neurologic deficits. 

. Total removal of the mass is not always 
medically advisable, particularly if the 
lesion or capsule adheres to the brain stem 
or adjacent vascular channels and further 


dissection could result in permanent injury. 
There were recurrences in $5 (20 per cent) 
of 273 cases reported in which subtotal re- 
section only was performed. 3-5 Many of 
these recurrences occurred within 4 years." 
In a series of 135 patients who underwent 
subtotal resection, 25 had a second opera- 
tion because of recurrence of symptoms, 
and 4 had a third operation because of 
further growth.” The average interval be- 
tween initial surgery and reoperation was 
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PERIOD OF SURVIVAL AND FOLLOW-UP OF PATIENTS TREATED FOR TUMOR OF THE EIGHTH NERVE SHEATH* 


Failure 


(Surviving with 


No Failure 


nep: Postoperative Period 
(Surviving 


Treatment Recurrence or 
Death Due to , without Range Mean 
x Recurrence) 
the Disease) 
Total Surgical Removal I 21 yr. 21 yr. 
ae 2 mo. to 264 vr. 8 yr 
Subtotal Surgical Removal Only 5 I yr. to 2 yr. I} vr 
| $ 20 mo. to 7 yr. 41 yr 
Subtotal Surgical Removal-+ Irradiation 
2 4,200 rads Ig 2 mo. to 26 vr. 33 yr. 
«3,200 rads 4 2 mo. to 23 yr. I yr. 
Subtotal Surgical Removal+ Irradiation 3 7i yr. to 8 yr. 71 yr. 
-- Complete Surgical Removal 
Subtotal Surgical Removal-+ Irradiation 1 3 mo 3 mo. 


-FSubtotal Surgical Removal 


* Excludes postoperative deaths. 
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34 months with a range of 4 to 75 months. 
In another series of 9 patients, 3 had recur- 
rent disease 15 to 24 months after subtotal 
resection." About half of our patients who 
underwent subtotal resection only, died 
from recurrence of the disease. 

Although our series is relatively small 
and the follow-up periods generally short, 
results indicate that for those patients in 
whom total tumor removal cannot be per- 
formed, postoperative irradiation of at 
least 4,200 rads may prevent recurrence of 
the disease. In some instances a partially 
removed tumor may be totally removable 
after irradiation. 


CONCLUSION 


When feasible, surgical removal of an 
eighth nerve sheath tumor is the treatment 
of choice. 

Of our 33 patients who survived follow- 
ing "complete" surgical extirpation, only 1 
patient has recurrent disease, although he is 
alive 21 years after the surgical procedure. 

Frequently the tumor is so adherent to 
the brain stem or adjacent vessels that 
complete removal of the lesion is too risky. 
If subtotal removal is done and not fol- 
lowed by irradiation, recurrence is likely. 

We found no recurrent tumors in our pa- 
tients who, after incomplete surgical re- 
moval of the tumor, received postoperative 
irradiation of an adequate dose (4,200 to 
5,000 rads). 


Harry Newman, M.D. 

Department of Radiology 

School of Medicine 

University of California, San Francisco 
San Francisco, California 94122 
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E THE SECOND SAC* 
< A COMPLICATING FACTOR IN REGIMENS BASED ON 


INTRATHECAL MEDICATIONS 


By EDWARD E. ROGOFF, MICHAEL D. F. DECK, and GIULIO D'ANGIO 


NEW YORK, NEW YORK 


ANY modern treatment regimers are 

based on the intrathecal instillation 
of therapeutic substances. Intrathecal anti- 
biotics are employed for patients with 
meningitis, and intrathecal methotrexate 
has become a routine in many centers for 
the management of patients with leukemic 
infiltration of the meninges.!° The treat- 
ment of certain brain tumors by this meth. 
od, or by the introduction of radioactive 
gold, is currently under investigation! 
Many of these techniques have in common 
the performance of multiple lumbar punc- 
tures. 

It is well known that cerebrospinal fluid 
leaks occur after transgression of the dura, 
and that variable amounts of cerebrospinal 
fluid can accumulate between any of the 
several tissue planes outside the subarach- 
noid space.?/5 8. 9.1t. 

It is the purpose of this paper to call at- 
tention to the formation of a second sac 
within the spinal canal, the second com. 
partment being, occasionallv, an extensive 
extrathecal space that is apparently sub. 
dural in location. 


MATERIAL AND METHOD 


The material documenting the second 
sac was drawn from a group of 22 consecu- 
tive children aged 2 to 14 years, who were 
to receive intrathecal radiogold, either for 
treatment of meningeal leukemic infiltra- 
tion or for the prevention of “drop” metas- 
tases from medulloblastoma.! Myelographv 
was performed routinely in all such cases 
prior to the instillation of the radiogold. No 
patient received radiogold if there was anv 
evidence of an extrathecal collection of 
fluid. It should be emphasized that all these 


*p 


patients had prior lumbar punctures and, 
in the patients with leukemia, most had 
had multiple punctures. 

All the myelographies were performed 
under the supervision of experienced neuro- 
radiologists who were aware of the prob- 
lem. No procedures were performed within 
I week of a previous lumbar puncture. 


RESULTS 


Eight well-defined instances of subdural 
pantopaque collections (27 per cent) were 
encountered among the 30 procedures con- 
ducted in the 22 study patients. 


DISCUSSION 


The roentgenologic signs of subdural col- 
lecrions of pantopaque, well described by 
Wood," were encountered in this group of 
children. The most common situation is to 
obsérve 2 separate collections (Fig. 14; 
and 2,4 and B), 1 in the subarachnoid and 
I in the subdural space. Under these cir- 
cumstances, the bolus in one sac will often 
move at a different rate from that in the 
other. Also, the subdural collection. will 
usually move more slowly and uniformly 
than a subarachnoid bolus when the patient 
is tilted head down. The subdural collection 
often lies anterior and lateral to the sub. 
arachnoid and thus, in the lateral view, 2 
distinctly separate collections can be ap- 
preciated. 

Other important signs are: 


1. The subarachnoid pantopaque will 
often form globules rather than move in a 
solid sheet, indicating a real rather than a 
potential space (Fig. 3). 

2. The subdural collection will give a 
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From the Memorial Sloan-Kettering Cancer Center, New York, New York. 


568 


Vor. 120, No. 3 The Second Sac . $69 






Fic. 1. (4) Pantopaque in the upper lumbar and 
thoracic subarachnoid space. Subarachnoid con- 
trast material is seen posteriorly near the spinal 
needle (arrow). The subdural contrast material 1s 
anterior. (B) Subdural pantopaque in the basal 
cisterns showing the characteristic tapering at the 
top of the dorsum sellae (arrow). 











Fic. 3. Large posterior subdural collection of panto- 
paque (to the right) with subarachnoid globules in 
the caudal portion of the subarachnoid space 
(arrow). 


streaked appearance compared to sub- 
arachnoid bolus. 

3. If a subdural collection is made to 
flow into the cranium, it will not spill into 
the basilar cisterns as does subarachnoid 
contrast material. Rather, it will collect at 
the clivus and demonstrate quite a typical 
appearance (Fig. 15; and 2, Æ and B). 


The fact that a second sac forms after 


Fic. 2. (4) Frontal projection. (B) Lateral projection. Mixed injection of pantopaque with 2 fluid levels; 
the anterior collection (arrow) being subarachnoid and the posterior collection subdural. 





570 
lumbar puncture is accepted by neuroradi- 
ologists.?.5-9.11 
à — The frequency encountered in this group 
* of children, which is higher than that usu- 
ally seen by one of us (M.D.) in his prac- 
tice, is attributed by us to the fact that all 
these patients had had previous lumbar 
punctures. This conclusion is superficially 
at variance with the results of a study by 
Larson and his colleagues.! They found that 
prior lumbar puncture had no influence on 
their ability to perform successful radiciso. 
tope cisternography. However, “unsuc- 
cessful” as defined by them meant that 
very little if any radioactivity was found in 
the cisterns 6 hours after introduction of 
the radionuclide into the lumbar theca. 
* ans of the lumbar spine were obtained 
only under these circumstances. Therefore, 
patients with second sacs but with ade- 
quate intrathecal isotope levels in the cis. 
terns would not have been detected bv their 
procedure. | 

It is difficult to avoid the creation of a 
second sac even when both the clinicians 
and the radiologist are alert to the problem, 
and seek to prevent this complication. In 
our experience, for example, a second sac 
could be demonstrated on approximately 
25 per cent of the myelograms despite the 
stringent precautions adopted. These in. 
clude accurate^midline placement of the 
needle in well-sedated patients, and fluoro- 
scopic control of the procedure. The second 
sac 1s avoided, apparently successfully, in 
some patients who require a repeat myelo- 
gram after an unsuccessful first attempt, by 
waiting 7 to 10 days between procedures." 
This evidently allows time for resorption of 
subdural fluid and repair of the arachnoid 
membrane.® Another possibility is the for- 
mation of adhesions between the arachnoid 
and dura, eliminating the subdural space. 
It is clear from our experience that this pre- 
caution in itself is not sufficient; it could be 
reasoned that the multiple lumbar punc- 
tures performed in these children create in 
some a permanent communication or at 
least one that is long in disappearing. Such 
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a mechanism has been described by Lieber- 
man and his co-workers.? 

Detection of the second sac is difficult 
prior to the introduction of a contrast sub- 
stance. There often is good backflow of 
cerebrospinal fluid, explained by the fact 
that subdural collections often contain 
large amounts of fluid (Fig. 1, 4 and B: and 
2, 4 and B). 

The introduction of intrathecal medica- 
tion or radionuclides into a subdural collec- 
tion can have several undesirable sequelae. 

I. The medication or radionuclide does 
not reach the target tissues: specifically, the 
subarachnoid space and its linings. Not 
only is the desired therapy not delivered, 
but the clinician is misled. The disease 
might readily be considered nonresponsive 
to the particular medication in use, al. 
though it might well be controllable if the 
medication were delivered correctly. Clini- 
cal trials that incorporate the use of intra- 
thecal drugs should be designed with the 
second sac in mind. Safeguards should be 
included against the possibility of a sub- 
dural instillation, otherwise spurious data 
will be collected and perhaps invalid con. 
clusions drawn. 

2. Án increase in the concentration of 
the radioactive substance within the small 
pool of a second sac in the region of the 
lower nerve roots after lumbar puncture 
would result in very high doses of radiation 
to the strands of the cauda equina. The 
cauda equina syndrome could result. This 
complication has, in fact, been detected in 
some patients entered into a clinical trial 
using radioactive colloidal gold? but it is 
not clear precisely what was responsible for 
the complication seen in these patients. The 
second sac might have been a contributing 
factor. 

3. Subdural collections of contrast ma. 
terial can at times be misinterpreted as 
myelographic defects (Fig. 4). Such a mis. 
take in diagnosis may lead to a patient re- 
ceiving unneeded external radiation ther. 
apy, laminectomy, or other treatment. 

There are certain precautions that should 
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Fic. 4. Irregular subdural collection of contrast 
material. The pattern could be misinterpreted as 
indicative of intraspinal pathology. 


be observed to lessen the probability of 
forming a second sac when performing a 
lumbar puncture. We have already stated 
that allowing a suitable time interval to 
elapse before attempting the next lumbar 
puncture for study purposes or the instilla- 
tion of medication has not been noticeably 
successful on our hands, nor has the place- 
ment of the needle under fluoroscopic con- 
trol. It nonetheless seems reasonable and 
prudent to adopt these measures. Children 
and apprehensive adults must be ade- 
quately sedated. A combative patient can 
cause the best placed needle to produce a 
traumatic tear of the arachnoid. 

Perhaps more important when intra- 
thecal medications are being given is the 
verification that the needle is correctly 


The Second Sac 


Kn 


placed. All our patients have prior myelog- 
raphy to establish this point before the in- 
troduction of radiogold. | | 


SUMMARY | 


A second sac caused by leakage of cere- 
brospinal fluid into the subdural space is.a 
frequent consequence when multiple lum- 
bar punctures are performed for either diag- 
nostic or therapeutic reasons. 

Means for recognition and prevention of 
the second sac are described. 

The delivery of intrathecal medications 
into the subdural space can have untoward 
effects. These are discussed and exempli- 


fied. 


Giulio D'Angio, M.D. — ^. 
Memorial Hospital for Cancer 


and Allied Diseases 
New York, New York 10021 
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THE RIGHT ANGLE UPPER GASTROINTESTINAL 
SERIES IN THE DIAGNOSIS AND STAGING 
OF NEUROBLASTOMA*  - 


By PHILIP SORABELLA, M.D., WALTER E. BERDON, M.D,  « 
and DAVID H. BAKER, M.D. | 


NEW YORK, NEW YORK 


qe prognosis of abdominal neuro- 
blastoma has been correlated with the 
staging of the tumor at the time of the ini- 
tial diagnosis! (Table 1). Radiographic di- 
agnosis classically has been based on the 
displacement of retroperitoneal structures 
seen on intravenous urography; further in- 
formation has been gained from vena 
cavagraphy, selective arteriography and 
aortography, lymphangiography, isotopic 
studies and recently, ultrasonography (Ta- 
ble 11). 

At the Babies Hospital, children with 
neuroblastoma are initially evaluated with 
intravenous urography, chest and skeletal 
survey roentgenography. After these are 
carried out, upper gastrointestinal contrast 
studies are promptly performed, using non- 
flocculating barium either by mouth or 
nasogastric tube if necessary. Supine and 
prone frontal views and supine cross-table 
lateral projection roentgenograms are ob- 
tained. 

[n this report, cases were selected to 
illustrate the value of such "right angle" 
upper gastrointestinal contrast studies in 
preoperative staging of the disease. Tumor 
extension across the midline, invasion of 
the mesentery, and hepatic metastases 
could be defined in these patients by this 
“noninvasive” technique. The interpreta- 
tion of the gastrointestinal contrast studies 
utilized the "vector principles" in the 
evaluation of abdominal masses as recently 


defined by Whalen e£ al”? 


"CHILDRENS CANCER GROUP A”: PROPOSED 
STAGING OF NEUROBLASTOMA CORRE- 
LATED WITH SURVIVAL! 


(Tables 1 and nı) 


The recent proposed staging of neuro- 


Tage I 


STAGING OF NEUROBLASTOMA! 


Tumor confined to the organ or struc- 
ture of origin. 

Tumors extending in continuity beyond 
the organ or structure of origin but not 
crossing the midline. Regional lymph 
nodes on the homolateral side may be 
involved. i 

Tumors extending tn continuity beyond 
the midline. Regional lymph nodes may 
be involved bilaterally. 

Remote disease involving skeleton, or- 
gans, soft tissues, or distant lymph node 
groups, etc. (see IV S). 

Patients who would otherwise be Stage 
I or Stage H, but who have remote 
disease confined only to one or more of 
the following sites: Liver, skin, or bone 
marrow (without roentgenographic evi- 
dence of bone metastases on complete 
skeletal survey). 


Stage I 


Stage H 


Stage IIT 
Stage IV 


Stage IVS 


blastoma by the Childrens Cancer Group A 
stressed tumor extension across the midline 
as adverselv affecting prognosis. Tumors 
confined to the organ of origin (7.e., adre- 
nal (Stage I) or those extending be- 
vond it, but of crossing the midline (Stage 
ID carried a relatively favorable prognosis 
(Table 11). This fell drastically when the 
tumor extended across the midline (Stage 
IID. Homolateral lymph node involvement 
still fell within Stage II, while contralateral 
lymph node disease placed the patient in 
Stage III. Bone metastases or distant 
spread to lung, etc. carried a bleak prog- 
nosis (Stage IV), although a special cate- 
gory (Stage IV S) was created for a group 
of patients with widespread disease. Such 
patients, usually infants, had bone marrow 
(but not bone) involvement, and spread 


*From the Department of Radiology, Babies Hospital, Columbia-Presbyterian Medical Center, Columbia College of Physicians & 


Surgeons, New York, New York. 
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TYPES OF INVESTIGATIONS! 


I. Investigations necessary for the staging of a 
patient. with localized neuroblastoma 


a. Roentgenography of the chest and skeleton, 
'. to include skull and long bones. 
b. Excretory urography (e.g, “intravenous 
pyelography"). 
c. Bone marrow examination. 


. The extent of the primary disease should be 
determined by surgical exploration. This 
should include biopsy of enlarged lymph 
nodes and in the abdomen, inspection and 
biopsy of the liver if suspicious. 

e. Histologic confirmation of the diagnosis. 
Investigations desirable but not mandatory for 

staging a patient with neuroblastoma 

a. Inferior véna cavagraphy. This study can be 

combined with the excretory urography. 

b. Lymphography. 

Determination of urinary catecholamine ex- 
cretion, including VMA, epinephrine and 

‘eytathjonine,. ` 
Additional necessary investigations depending 
upon the tumor site 
a. Liver scanning, when the liver is not directly 

visualized: ` 
b. Special roentgenographic procedures to de- 

. fne the size of neural foramina, especially in 

patients with intrathoracic or cervical pri- 

mary lesions, 

Myelography of patients suspected of having 

extradural extension of the primary tumor; 

so called “dumbbell” type. 


II. 


IH. 


(often massively) to liver, skin, and orbits. 
The surprisingly good survival of these 
patients may reflect as yet uncharacterized 
immunologic differences which result in re- 
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gression of disease that would otherwise be 
incurable by any known combination of 
treatment, 


REPORT OF CASES 
Case 1. Stage IV S. T.K. 202 23 37. This 


Caucasian female presented at 34 months with 
asymptomatic “hepatomegaly.” The abdominal 
findings suggested a left upper quadrant mass 
extending g cm. below the left costal margin 
becoming confluent with the liver in the mid- 
line. The liver extended 8 cm. below the right 
costal margin. The systolic blood pressure was 
100 mm. Hg. Urinary catecholamines were ele- 
vated. The intravenous pyelogram (Fig. 14) 
showed flattening and downward depression of 
the left kidney with slight rotation about its 
horizontal axis. No calcifications were noted in 
the left adrenal area. The right kidney was 
shifted toward the midline (with some rotation 
about its vertical axis consistent with liver 
compression). The liver scan showed mild 
hepatomegaly with mottled uptake of the 
radionuclide. The skeletal survey and initial 
bone marrow aspiration were normal. 

The upper gastrointestinal series showed a 
shift of the stomach to the left (Fig. 1B) and 
posteriorly (Fig. 1C). From this it was inferred 
that the left upper quadrant mass was an en- 
larged left lobe of /iver rather than a large left 
adrenal primary tumor. Selective right and left 
hepatic arteriograms demonstrated diffuse liver 
enlargement with irregular spread of intra- 
hepatic vessels and mottling in the hepatogram 
phase suggesting diffuse hepatic metastases 
(Vig. 1, E and F). A selective left renal arterio- 
gram (Fig. 1D) showed a flattened but intact 
left renal outline without any evidence of supra- 
renal neovascularity. 


TABLE ITI 


STAGE AND TWO YEAR SURVIVAL* 


OF PATIENTS (100) WITH NEUROBLASTOMA! 





Ac stage 
Ag E M — — M —— E "Total 
oe o q^ 2 a | om [| w | ws 
a mU A 8 te re ee Ae a tt TIONES MS RCT PE SELES Md ei ia A a Em eins ences A a ES A AEE 
-I 2/2 | 4/4 | o | 2/4 | 10/12 18/22 (82%) 
-2 1/1 | 3/4 | 1/4 | 0/9 | 1/1 | 6/19 (32%) 
Total | 4/5 9/15 1/8 | 4/56 | 12/16 | 30/100 (30%) 
Survival 80% | 60% 13% | 795 | 7 s% | 


* Patients surviving with disease are counted as dead with disease. 


T Two patients died of viral pneumonitis. 
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Fic. 1. Case 1. Stage IV S neuroblastoma in a 3$ — D s 

month old female. s 
A) Intravenous pyelogram shows downward 

depression and flattening of the superior pole of 
the left kidney due to noncalcified suprarenal 
mass. ( B) Frontal roentgenogram of upper gastro- 
intestinal series shows stomach displacement to 
the left. (C) Lateral roentgenogram demonstrates 
marked posterior gastric displacement by large 
liver. 
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Fic. r. (D) Selective left renal arteriogram (ve. 
nous phase) fails to show left adrenal tumor 
vascularity, but confirms flattening of the left 
kidney by tumor. Note patent left renal vein 
with flow to the inferior vena cava. CE) Selec. 
tive right and (F) left hepatic arteriograms 
demonstrate stretching and irregularity of in. 
trahepatic vessels; non-homogeneous hepato- 
gram was noted on later films. Diffuse small 
hepatic metastases of neuroblastoma were con. 
firmed at operation. 


At laparotomy, a 5X7 cm. left suprarenal 
mass was discovered, just crossing the midline 
and adherent to the diaphragm. Both, the right 
and left, liver lobes were massively enlarged and 
studded with innumerable tumor nodules less 
than 1 cm. in diameter. Biopsies of the left 
adrenal mass and liver showed poorly dif- 
ferentiated neuroblastoma, 

The patient received supervoltage radiother- 
apy consisting of 1,400 r to the whole abdomen 
through opposing anterior and posterior ports, 
as well as multiple courses of cytoxan and 
vincristine. Four months postoperatively, a 
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bone marrow aspiration revealed clumps of 
tumor cells, some in rosettes. Intermittent 
chemotherapy was continued. More than 2 
years following the diagnosis the patient is 
symptom-free; her liver has returned to normal 
size. The intravenous pyelogram, urinary cate- 
cholamines and bone marrow aspirations have 
returned to normal. A skeletal survey and closed 
liver biopsy reveal no evidence of neoplasm. 
Comment. The upper gastrointestinal series 
demonstrated that the palpable mass repre- 
sented metastatic involvement of the Jeff 
hepatic lobe rather than primary retroperitoneal 
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mass. This information was obtained with 
considerably more difficulty from the selective 
hepatic arteriograms. "Hepatomegaly" is a 
fairly common clinical presentation of neuro- 
blastoma, the primary tumor being over- 
shadowed by the massive secondary hepatic 
involvement. This case demonstrates the curl- 
ous behavior of neuroblastoma in infants, 
wherein widespread tumor in liver, skin, bone 
marrow or combinations thereof (Stage IV 5) 
carries a good prognosis rather than portending 
gloom.! 


Case m. Stage HI. S.K. 208 71 92. This 
Caucasian male presented at 20 months with 6 
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nation revealed a nodular left upper quadrant 
mass extending almost to the tac crest and 
across the midline. The blood pressure was 
150/110 mm. Hg; the urinary catecholamines 
were elevated. The intravenous pyelogram 


showed depression and lateral displacement of 


the left kidney with rotation about its horizon- 


tal axis. The right kidney was rotated about its 
vertical axis and showed minimal caliectasis 
(Vig. 2.2). Calcifications were absent in the 
region of the mass. The right paraspinal medi- 
astinal line appeared widened. The upper 
gastrointestinal series showed anterior displace- 
ment of the stomach and of the descending 
duodenum (Fig. 2, B and C). The ligament of 


weeks of progressive anorexia, irritability, — Treitz was displaced downward and the 
diarrhea, and a § pound weight loss over the 


preceding several months. Abdominal exami- 


proximal jejunal loops showed effacement of 
the mucosal pattern and separation of loops 



















Fic. 2. Case n. Stage III neuroblastoma in a male, 
age 1 year and 8 months. 

(4) Intravenous pyelogram shows depression 
and lateral displacement of the left kidney by a 
noncalcified left suprarenal mass with mild caliec- 
tasis and slight vertical rotation of the right kid- 
ney. (B) Frontal and (C) lateral upper gastro- 
intestinal roentgenograms show downward depres- 
sion of ligament of Treitz, distortion and spread- 
ing of the jejunal loops due to mesenteric invasion. 
The stomach and descending duodenum are dis- 
placed anteriorly by a left-sided tumor mass that 
has crossed the midline, invaded the mesenteric 
root and extended behind the descending duode- 
num. 
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compatible with involvement of the mesentery. 
The skeletal survéy was normal. 

. At laparotomy, a 25X30 cm. nodular left 
retroperitoneal mass was found that crossed the 
midline and enveloped the celiac and superior 
mesenteric arteries. Large para-aortic lymph 
nodes were present bilaterally from the dia- 
phragm to the pelvis. Biopsy of the main mass 
and of a lymph node showed irregular sheets 
and cords of neuroblastoma with a few rosettes. 

Supervoltage radiotherapy consisted of 2,000 
r delivered to the full abdomen with a night 
kidney shield used at 1,500 r. Postoperative 
hypertension continued ranging as high as 
220/740 mm. Hg and proved refractory to 
multiple regimens. Two months after the initial 
presentation, the patient developed pneumonia 
and died. Postmortem examination was not 
performed. — 

Comment. The upper gastrointestinal! series 
demonstrated that the “left-sided” tumor seen 
on the pyelogram with slight rotation of the 
right Kidney had actually crossed behind the 
duodenum, displacing it anteriorly and had 
invaded the root of the mesentery. Total 
resection, therefore, was not considered feasible. 


Case n. Stage IV. A.K. 196 70 £6. This Cau- 
casian male presented at the age of 4 years at 
another hospital for a brief episode of colicky 
abdominal pain, anorexia and malaise. At the 
time an abdominal mass was not palpated. 
An upper gastrointestinal series suggested the 
presence of a retrogastric mass on the lateral 
roentgenogram. An impression on the gastric 
curvature in the frontal view was attributed to 
a splenic pressure defect. The barium enema 
examination showed a curvilinear mass effect 
on the medial aspect of the descending colon 
(Fig. 34). An intravenous pyelogram recom- 
mended by the radiologist was not obtained. 

Two months later, the child was seen by his 
family physician and referred to Babies Hos- 
pital for a “three fingerbreadth spleen and a 
two fingerbreadth liver." On examination here, 
a mass was felt filling the entire left abdomen. 
The blood pressure was 740/770 mm. Hg, with 
elevated urinary catecholamines. The hemo- 
globin was 6.9 gm. per cent. No tumor cells were 
seen on the smear of the bone marrow aspirate, 
but a marrow tissue culture grew out neural 
elements. An intravenous pyelogram showed 
the left kidney displaced downward and the 
indistinct upper pole outline in the nephro- 
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graphic phase suggested a suprarenal mass 
invading the kidney (Fig. 38). The lateral- 
view of the gastrointestinal series demonstrated 
the retrogastric mass which had also caused the 
greater curvature defect in the frontal view 
(Fig. 3, C and D). The ligament of Treitz was 
obscured in the frontal view by the barium 
hlled stomach. The descending duodenum was 
in normal position without evidence of small 
bowel abnormalities. The preoperative impres- 
sion. was probable neuroblastoma. It was not 
felt to cross the midline on clinical or radio- 
graphic criteria. 

At surgery an 11X15 cm. tumor was found 
crossing the midline and extending from the 
esophageal hiatus to the lumbosacral region. It 
covered the medial aspect of the right kidney, 
surrounded the aorta and superior mesenteric 
artery, and was associated with large para- 
aortic lymph nodes. The spleen and left kidney 
were incorporated into the mass. The liver was 
normal and the descending duodenum was not 
observed. Biopsy of the mass and a lymph node 
showed a fairly well differentiated neuro. 
blastoma with rosette formation. 

The patient was treated with radiotherapy 
and chemotherapy. He remained well for 3 
months and the previously palpable mass dis- 
appeared. His blood pressure and urinary 
catecholamines returned to normal. At this 
time he developed a left pleural effusion fol. 
lowed by vomiting, lethargy and ultimately a 
decerebrate state and death. 

Autopsy showed only a 4X4 cm. left adrenal 
ganglioneuroblastoma, with metastases to the 
left hilar and subcarinal lymph nodes, pleura, 
left hemidiaphragm, meninges and brain. The 
liver was free of disease. 

Comment. This case illustrates the tragedy 
of this disease. Initially, the presumed gastro- 
intestinal symptoms focused the clinicians’ 
attention and the radiographic work-up on the 
digestive system. The problems of pediatric 
physical examination are underscored by the 
repeated failure to discover this enormous 
tumor. The initial upper gastrointestinal series 
and barium enema study clearly showed the 
tumor. The radiologist noted the tumor in the 
lateral projection and suggested an intravenous 
pyelogram, which presumably would have 
shown the suprarenal nature of the mass. 

The "iceberg" nature of neuroblastoma is 
well demonstrated in this case; only a small 
portion of the tumor was roentgenographically 
appreciated, even in retrospect. In terms of 
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1G. 3. Case 111, Stage IV neuroblastoma in a 4 year old male. | 
(4) Barium enema roentgenogram obtained 2 months before diagnosis was proven, shows medial mass 


effect on the proximal descending colon. (B) Intravenous pyelogram shows. downward displacement of the 
left kidney by a suprarenal mass. (C) Frontal and (D) lateral upper gastrointestinal roentgenograms 
demonstrate indentation on the greater curvature of the stomach and an terior displacement of the stomach 
by a mass. The descending duodenum :« not affected. Unresectable 11 X15 cm. tumor was found at opera- 


tion that extended from the esophageal hiatus to the pelvis, crossed the midline and engulfed the major 
aortic branches. 
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staging, neither the upper gastrointestinal series 
nor the excretory urography accurately revealed 
the extension across the midline, and the un- 
resectability of the tumor. 


CASE 1v. Stage IV. T.F. 211 88 4s. This Cau. 
casian female presented at the age of 23 vears 
with 1 month of generalized weakness, abdomi- 
nal pain and a $ pound weight loss. Examina- 
tion revealed large supraclavicular | vmph 
nodes as well as 3 abdominal masses. These 
were described as one mass extending 6 cm. 
below the right costal margin crossing the mid- 
line; another in the right anterior axillary line 
3 cm. in diameter; and a third 3 cm. in diameter 
in the left upper quadrant. The blood pressure 


Fic. 4. Case iv. Stage IV neuroblastoma in a 25 year 
old female. 

(4) Intravenous pyelogram shows downward 
and lateral displacement of the right kidney by a 
suprarenal mass. (B) Frontal upper gastrointesti- 
nal roentgenogram shows gastric displacement to 
the left. (C) Lateral cross-table view, post air 
insufflation of stomach, shows the stomach dis- 
placed posteriorly by metastatic neuroblastoma in 
the liver. Because of supraclavicular lymph node 
disease and bone metastases at the time of the 
initial diagnosis, laparotomy was not performed. 
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was 730/80 mm, Hg and the temperature was 
Io1"l. Bone marrow aspirates and urinary 
catecholamines were normal. A bone survey 
showed a lytic right fibular lesion. The intra- 
venous pyelogram showed a noncalcified mass 
displacing the right kidney downward and 
laterally (Fig. 44). A liver scan showed 
hepatomegaly with diffuse infiltration. The 
upper gastrointestinal series showed the stom- 
ach shifted to the left and posteriorly reflecting 
lett hepatic metastatic involvement (Fig. 4, B 
and C). Biopsy of the left supraclavicular 
region showed involvement of 8 lymph nodes by 
neuroblastoma with rosette formation. Because 
of the supraclavicular lymph node involve. 
ment of 8 lymph nodes by neuroblastoma with 
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rosette formation and the destructive bone 
lesion, laparotomy was not performed. 

Treatment consisted of an initial 2,500 r of 
supervoltage radiotherapy to the whole abdo- 
men with the left kidney shielded after 1,500 r. 
This resulted in marked decrease in the size of 
the liver and right primary mass. Five courses 
of cytoxan and vincristine were given over 4 
months. Despite this, new skeletal metastases 
have appeared and blast forms are present in 
the bone marrow. The patient is alive with 
ongoing disease 1 year after the initial diagno- 
sis, with a grim prognosis as new areas of skele- 
tal disease appear. 

Comment. Staging in this case was obvious in 
the presence of supraclavicular lymph node 
and skeletal metastases. As in Case 1, the upper 
gastrointestinal series showed that much of the 
palpable abdominal mass represented meta- 
static. liver. involvement recognized by the 
posterior and lateral gastric displacement. 
Prognosis with Stage IV disease remains poor. 


DISCUSSION 


The radiologist familiar with the varied 
manifestations of neuroblastoma has much 
more to offer than radiographic documenta- 
tion of the known primary tumor and of 
bone metastases. Occasionally, he may be 
the first person to recognize the presence of 
the disease and frequently he may be able 
to provide information clarifying the ex- 
tent of the disease which, in turn, has prog- 
nostic significance for the patient.’ 

Since neuroblastoma commonly presents 
with symptoms suggesting gastrointestinal 
disorders, the radiologist might detect the 
mass effect on barium contrast examina- 
tions, as in Case 111, and strongly suspect 
the diagnosis. When the primary disease is 
already documented on the excretory uro- 
gram, he can further define the intraperi- 
toneal extent of the tumor, assess any mes- 
enteric or retroduodenal involvement and 
gauge hepatic metastatic infiltration, by 
use of “right angle" upper gastrointestinal 
series. 

The behavior of neuroblastoma is unique 
among tumors in that patterns of tumor 
extension which would imply hopelessness 
for eradication in other tumors, do not 
necessarily worsen the prognosis for cure. 


Diagnosis and Staging of Neuroblastoma 


Sor 


On the other hand, certain features such as 
the patient's age at diagnosis and the con- 
tralateral spread of tumor seem to dras- 
tically alter the likelihood of survival. The 
Childrens Cancer Study Group A has es- 
tablished a staging system for neuroblas- 
toma based on the extent of disease at the 
time of initial diagnosis! (Table 1). Not sur- 
prisingly, they have observed that patients 
with disease confined to the organ of origin 
have an excellent prognosis. More impor- 
tantly, those patients with large tumors ex- 
tending outside the organ of origin, but not 
crossing the midline, even when associated 
with extension into adjacent Aomolateral 
body cavities and even with metastases to 
homolateral \ymph nodes, have a signifi- 
cantly greater likelihood of surviving with- 
out disease. If, however, the tumor crosses 
the midline (even without evidence of dis- 
tant metastases), the outlook for eradica- 
tion of the disease by any: combination of 
treatment modalities is bleak. No explana- 
tion for this behavior is suggested. 

The second behavioral peculiarity of 
neuroblastoma is that infants below the 
age of 1 year have a far better prognosis 
for any given extent of tumor than do older 
children. Most startling is that group of in- 
fants below the age of 1 year with combina- 
tions of liver, skin, and bone marrow metas- 
tases. These children have been shown by 
the Childrens Cancer Study Group A to 
have almost as favorable a prognosis as 
those patients with iz situ disease. No ex- 
planation is offered for why these extensive 
neuroblastomas carry such a good prognosis 
in the large majority of patients in this spe- 
cific age group. 

The over-all poor survival statistics for 
neuroblastoma reflect the fact that most 
patients have extensive abdominal and dis- 
seminated disease at the time of initial 
diagnosis. 

The usual radiographic work-up for neu- 
roblastoma in most hospitals consists of the 
excretory urography, chest roentgenogra- 
phy and skeletal survey, including skull 
and long bones. While the pyelogram is 
usually sufficient to document the primary 
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tumor and the chest roentgenogram and 
bone survey show the usual sites of metas- 
tases, the pyelogram may not demonstrate 
tumor extension across the midline. Fur- 
thermore, it is of little value in clarifying 
the multiple mass effects commonly sensed 
on abdominal palpation. 

Oddly, while the use of inferior vena 
cavography, aortography, selective arteri- 


ography, tomography, myelography, lym- 


phangiography, ultrasonography and radio- 
nuclide organ imaging has been advocated 
in selected cases of neuroblastoma! (Table 
11), the easily performed upper gastrointes- 
tinal series has been omitted from most 
recommendations for the evaluation of such 
patients. Yet, many times the peritoneal 
displacement effects of the tumor far out- 
shadow the extraperitoneal displacement, 
with the tumor mass impressing, displacing 
and invading adjacent gastrointestinal or- 
gans. This simple barium examination in 
right angle views should be interpreted not 
only with attention to the obvious mass 
effect but also with the established princi- 
ples of vector displacement and invasion of 
organs-by tumors.?? In this wav it can dem- 
onstrate alterations m positions of known 
fixed structures such as the descending duo- 
denum and ligament of Treitz, define infil- 
tration of the mesenteric root, gauge the 
presence of midline crossing of the tumor 
mass as well as differentiating between met- 
astatic infiltration to the left lobe of the 
liver and a large retroperitoneal primary 
mass. The examination is simple, noninva- 
sive, and will not delay the further work-up 
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and therapy of a patient when performed at 
the same time as the excretory urography. 
It will provide much of the same informa- 
tion sought from more complicated and 
“Invasive” techniques such as arteriog- 


raphy and lymphangiography. 


CONCLUSION AND SUMMARY 


Frontal and lateral upper gastrointesti- 
nal studies are a valuable aid in the detec- 
tion and evaluation of patients with intra- 
abdominal neuroblastoma. 

They contribute to the staging of the dis- 
ease by demonstrating tumor extension 
across the midline, into the root of the mes. 
entery and metastatic spread to liver. 

The importance of these findings in terms 
of prognosis for survival is discussed. 


Walter E. Berdon, M.D. 
Department of Radiology 
Babies Hospital 

622 West 168 Street 

New York, New York 10032 
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AN INHERENTLY STABLE SYSTEM FOR MEASURING 
TISSUE IODINE USING ITS K-ABSORPTION EDGE 
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TRANSMISSION scanning system 
specifically sensitive to stable iodine 
would make it possible to scan not only the 
intrinsic iodine in thyroid tissue, but also 
to scan administered iodinated water solu- 
ble contrast media in renal system or, possi- 
bly, in the cranial extracellular fluid other 
than healthy brain, thereby producing a 
brain scan. In addition to obviating the 
need for the introduction of radioactive ma- 
terial into the patient, as is done in routine 
gamma scintillation scanning, a higher 
spatial resolution would be possible because 
the limitations imposed by imperfect focal 
collimator geometry and by low-angle 
Compton scatter are not relevant. 


EXPERIMENTAL APPARATUS 
Kar and Ka2 Characteristic X Rays of La 


The system described here generates a 
beam of x rays composed almost entirely of 
2 populations of photons: one has an energy 
of 33.44 KeV, and the other, 33.03 KeV 
(Fig. 1). These are, respectively, the Kat 
and Ka2 characteristic x rays of lanthanum 
(La) generated from La bombardment by 
x ravs from a tungsten x-ray source. 


K-Absorption Edge of Iodine 


These 2 photon populations closely 
straddle the K-absorption edge of iodine at 
33.17 KeV (Fig. 1). The iodine absorption 
coefficient for the Kat La x rays, just above 
the iodine K-edge, is about 6 times greater 
than for the Ka2 La x rays just below the 
K-edge. This 2 population x ray beam is 
passed through a phantom. In the phantom 
any iodine content in the x ray beam path 
differentially absorbs the x rays occurring 
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Fic. 1. Relationship of the energy levels of the major 
fluorescence x rays of lanthanum’ to the K-ab- 
sorption edge of iodine. ` 


on the high and low side of the iodine K- 
edge. Non-iodine in the beam path absorbs 
the 2 photon populations nearly equally, 
since no other element has an absorption 
discontinuity between 33.03 and 33.44 
KeV. 


Iodine Separating Filter 


After emerging from the mock tissue 
phantom, the 2 photon populations are 
separated by an iodine filter and counted by 
separate detectors. Changes in the ratio of 
these counts are, at low iodine concentra- 
tions, nearly a linear function of the iodine 
content in the beam path within the phan- 
tom. The separation of Kar and Ka2 x rays 
is achieved by measuring the fluorescence 
produced by an iodine filter placed in the 
path of the beam that has traversed the 
phantom. 


* Research and Neurology Services, Wadsworth Hospital, Veterans Administration, Los Angeles, California; and the Department of 
Neurology, School of Medicine, University of California, Los Angeles, California. 

+ The Edward Mallinckrodt Institute of Radiology, Washington University, St. Louis, Missouri. 

t The University of Chicago and the Argonne Cancer Research Hospital, Chicago, Illinois. 

$ Department of Neurology, School of Medicine, University of California, Los Angeles, California. 
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Since the initial photon energies of the 2 
populations are established by the electron 
shell energies of lanthanum and the final 
photon separation is determined by the 
K-energy level of iodine, the method is in. 
herently stable and requires no critical in- 
strumentation. 

Although a single measurement of a sta- 
tionary path through the phantoms is 
made in the present apparatus, the pro- 
jected aim of this type of measurement 
would be to make a continuous measure- 
ment during a rectilinear scan of a body 
region. The resulting data would be graphi- 
cally displayed as a map of iodine distribu- 
tion. 


X-ray Sources 


The basic diagram describing the ar- 
rangement of apparatus is shown in Figure 
2. The original bremstrahlung x-ray source 
was a stationary tungsten target x-ray tube 
running 100 KVp and a 3 milliampere beam 
current. The exit-window was 0.016 inch 
(.38 mm) beryllium. Approximately 10 cm 
from .the tungsten target a flat layer of 
lanthanum oxide, approximately o.¢ mm 
thick, was introduced into the center of the 
beam as the fluorescence source. All of this 
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X-ray generation took place within the lead- 
shielded interior cavity of a Faxitron 804 
radiographic apparatus (Field Emission 
Corp.). 


Initial Collimation 


At the level of the La fluorescence target, 
a Io mm diameter, 5 cm length steel bolt 
was introduced into a hole drilled and 
tapped through the lead shield of the x-ray 
apparatus. À 5 mm hole was bored longi- 
tudinally through this bolt and aligned with 
the La target at a right angle to the original 
tungsten-source x rays. The collimated La 
fluorescence x rays emerged from this 5mm 
hole. Over the exterior end of this bolt a 
layer of BaSO, was placed. Its thickness 
was such that it absorbed about 75 per cent 
of the fluorescence x rays from a samarium 
target (39-40 KeV). This barium was in- 
tended to preferentially absorb some of the 
Kb x rays of La indicated in Figure 1. As 
noted later in the discussion, the specificity 
of iodine detection was not measurably 
changed by removal of this barium filter. 


Water and Iodine Phantoms 


The beam then passed through a thin- 
walled cuboidal plastic box (phantom) 9.4 
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Fic. 2. Diagram of the arrangement of apparatus described in the text. 
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cm on an edge, filled with distilled water. 
An additional 1.2 cm water path was intro- 
duced using a second small plastic box near 
the x-ray source and adjacent to the larger 
water compartment. The iodine content of 
this smaller phantom was varied by dis- 
solving specific quantities of Nal. 


Final Photon Separation and Detection 


After traversing the 2 water compart- 
ments, the beam passed through a second 
collimator with a 10 mm circular opening in 
a 3 mm thick lead sheet. The 10 mm diam- 
eter resultant beam then passed longitudi- 
nally through a 2.54 cm transversely bored 
cavity in a 2 inch X2 inch (5.08 X 5.08 cm) 
thallium-activated Nal crystal-photomul- 
tiplier assembly (Harshaw Chemical). This 
1o mm diameter beam did not impinge 
upon the 0.25 mm thick aluminum interior 
walls of the crystal cavity. Approximately 
30 cm beyond this first crystal assembly, 
the beam entered a 5.08 cm Xo.2 cm thick 
thallium-activated crystal-photomultiplier 
assembly. 

At the center of the transversely-bored 
crystal cavity, a small piece of ordinary ink 
blotting paper containing dried Nal was 
positioned at approximately 45° to the inci- 
dent beam. The amount of iodine in this 
blotting paper was 2-3 times the halt- 
thickness for the Kar La x rays. This was 
determined experimentally by evaporating 
progressive amounts of concentrated water 
solution of Nal from the blotting paper 
until it absorbed 75-85 per cent of the 
fluorescence x rays (34-35 KeV) from a 
cerium target. 

About 80 per cent of the lanthanum x 
rays in the originally generated beam were 
absorbed by this blotting paper iodine 
filter; almost entirely by K-shell photoelec- 
tric interaction. The K-shell vacancies 
thereby produced resulted in characteristic 
iodine emissions at approximately 28 KeV. 
These were propagated isotropically from 
the filter and were largely absorbed by the 
surrounding  transversely-bored crystal. 
The resulting scintillations were counted 
after amplification and passage through a 
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pulse-height window set to record 24-34 
KeV events. sc 0. * 1. dg 
Most of the Ka2 La x rays passed 
through the separating filter and were ab- 
sorbed in the distant 5.08 cm X0.2 cm thick 
crystal. Because of the distance of-this 
second crystal from the separating Jodine 
filter, very few of the iodine fluorescence 
x rays generated in this filter wete counted. 
The scintillations in this distant crystal 
were counted after amplification and pas- 
sage through a pulse-height window set to 
record 28-38 KeV events. = |. 
Thus, the counts from the transversely- 
bored crystal represented largely the Kat 
La x rays in the beam emerging from the 
phantoms and the counts from the distant 
crystal represented the Ka2 La x rays. The 
2 scalers accumulating these counts were 
driven by a common timer. For most stud- 
ies, a Kar pre-set count of 100,000 was 
made and the Ka$'.count was about 
110,000. y - 3 
The ratio Ka2/Kat was measured as a 
function of iodine concentration 1n the 
small water phantom. The range of-iodine 
concentrations studied was o-4 mg/cm? 
iodine. | 


RESULTS AND DISCUSSION 


The ratio Ka2/Kar vs. the various 
phantom iodine concentrations is shown in 
Figure 3. An iodine phantom concentration 
of 1 mg/cm? results in about a 3 per cent 
increase in this ratio relative to the iodine- 
free distilled water phantom. 

Limitations 

Ordinary emission scanning of gamma 
rays originating from radionuclides within 
the body not only requires introduction of 
these nuclides into the subject but has a 
significant inherent limitation of spatial 
resolution. This limitation is largely due to 
focal collimator inadequacies. The finite 
depth of focus of converging collimators 
and lów-angle Compton scatter introduce 
an uncertainty into the real location of the 
origin of a detected ray. Because of these 
limitations it is unlikely that emission 
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Fic. 3. A plot of percentage change in the ratio 
Ka2/Kat vs. mg/cm? of iodine in the beam path 
through the tissue phantom. 


scanning in anything like its present form 
will produce human zz vivo resolution much 
better than about 1 cm even if subject 
movement is somehow eliminated. 

If a narrow beam of photons could be 
passed through the tissue, and iodine in the 
beam path could be made specifically to 
modulate the emerging number of photons, 
one could theoretically achieve a very high 
resolution limited only by scanning time 
and the available number of photons. 

Previous efforts to develop an iodine- 
specific scanner have been directed toward 
displaying intrinsic thyroid iodine ( 26:6 
mg/cm’). A wider application might be an- 
ticipated by mapping the extracellular 
fluid and renal distribution of iodinated 
water-soluble pyelographic agents. During 
routine intravenous pyelography, 10-25 
grams of iodine is injected intravenously 
and this distributes within the first minute 
to the general extracellular fluid.’ It subse- 
quently redistributes to the urine. During 
the first few minutes after injection of a 
contrast medium, a high-resolution brain 
scan could possibly be performed by map- 


Oldendort, Phelps, Hoffer and Tanaka 


MARCH, 1974 


ping the distribution of iodine in cranial 
extracellular fluid. High resolution mapping 
of renal concentrations could also be carried 
out. 


Methodology for Detection of Iodine 


The concept of using differential absorp- 
tion of x rays straddling the K-absorption 
edge to measure tissue iodine by trans- 
mission scanning has been evaluated by 
several groups using a variety of tech- 
niques. !:24-7. 9.10 

The method described here combines 
several desirable features. Only those 
photons to be differentially counted actu- 
ally enter the tissue or phantom. The exci- 
tation of La fluorescence by x-ray bombard- 
ment results in a very clean spectrum con- 
taining essentially no photons other than 
the characteristic x rays. This minimizes 
unnecessary tissue irradiation by photons 
not used in the analysis. 

Since the photon energies are inherently 
at fixed levels and the separation threshold 
is inherently stable, there are no critical 
electrical parameters to be stabilized, thus 
making the apparatus highly reliable and 
inexpensive. Separation of the Kar and 
Ka2 x rays of La is beyond the resolution 
of any current solid-state detectors. 

The Kb x rays of La (about 17 per cent 
of the total characteristic x rays in the 
beam entering the phantoms) degrade the 
system's specificity for iodine since they 
are displaced considerably from the iodine 
K-edge. The apparatus was originally 
tested using a Ba filter attempting to pref- 
erentially absorb these rays relative to the 
La Ka x rays. Such a filter of optimum 
thickness results in about a 2:1 attenuation 
of La Kb x rays relative to Ka. This filter, 
however, was not measurably effective in 
improving the specificity of the system for 
iodine relative to water in phantoms. The 
Ka2/ Kat ratio was approximately 1.5 with 
no phantoms present. Adding approxi- 
mately 10.5 cm of water in the path of the 
beam reduced this ratio to approximately 
1.1 because the absorption coefficient of 
water is slightly greater for the lower 


energy x rays. This change in ratio was 
much greater than would be anticipated 
from the differential absorption of only 
Kai and Ka2 x rays which are only about 
400 eV apart. The greater observed effect 
of water on this ratio is probably due to the 
presence in the beam of Kb rays which are 
s~6 KeV removed from the iodine K-edge. 

The addition of 1 mg/cm’ of iodine to the 
small phantom increased the ratio Ka2 
/Kar from 1.1 to about 1.13, a change 
equivalent to the removal of approximately 
1 gm/cm? of water. Iodine changes the 
ratio in a direction opposite to water be- 
cause its absorption coefficient, within this 
small energy range, increases with increas- 
ing energy rather than decreases as with 
other substances. The system, even with 
the failure to exclude the La Kb x rays, is 
thus about 1,000 times more responsive to 
iodine in the phantom than to an equiva- 
lent weight of water. A correction for non- 
iodine changes in the Ka2/Kat ratio could 
be introduced by monitoring the count rate 
derived from the Ka2 detector. 

The present system does not require that 
each scintillation appearing in either detec- 
tor be subjected to pulse height analysis 
(although in the demonstration apparatus 
described here, broad windowing was used), 
since final separation of counts is based 
solely on the relative distances of the 2 
crystal detectors from the iodine separating 
filter. This will allow extremely high photon 
fluxes to be used, since the evoked scintilla- 
tions could be integrated in the crystal 
(D. C. current level) and not be processed 
individually. Since the iodine separating 
filter has essentially unlimited capacity to 
produce fluorescence x rays, very high x-ray 
flux levels could be analyzed. This 1s im- 
portant in a practical scanning system if 
iodine concentrations in the o.1-1 mg/cm? 
range are to be counted. To obtain reason- 
ably accurate determinations at such low 
iodine concentrations, the number of pho- 
tons that must be counted will have to be 
of the order of o.1-1 million per image data 
point. If the high spatial resolution capabil- 
ity of transmission scanning is to be real- 
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ized, there must be a large number. of image 
points measured and the time that could 
reasonably be allotted to each point would 
necessarily be less than r second. Even 1 
second per point is impractically slow in a 
high resolution system. If the system re- 
quired digital processing of each scintilla- 
tion, the pulse circuitry would have to 
handle about 66 million counts per minute, 
assuming 1 million counts were allotted to 
each 1 second point. In the present system 
the probable limiting factor is the number 
of fluorescence x rays that can be produced. 

The K-absorption edge of iodine is sufh- 
ciently high in energy that the 33 KeV 
photons used here can pass through a 
structure as large as the human body with a 
reasonable transmission efficiency. Ele- 
ments of lower atomic number can simi- 
larly be detected by their K-energy discon- 
tinuity, but for the common lighter ele- 
ments the K-edge energies are so low that 
the human body is too thick to allow useful 
penetration. Even at 33 KeV the Tj in 
water is about 2.5.cm and much less in 
bone. As a result, only about 107 to 107? 
of the photons succeed in passing through 
the body, further compounding the dith- 
culty of obtaining sufficient photon counts. 

For any practical scanning system using 
the method described here, a special x-ray 
source would be needed in which the La 
target would be mounted a few mm from 
the focal spot of a tungsten target x-ray 
tube with a collimator allowing only the 
fluorescence x rays from the La target to 
emerge. 


SUMMARY 


An experimental system for detection of 
small concentrations of iodine in tissue 1s 
described. 

A collimated beam of lanthanum Kat 
and Ka2 x rays is passed through phantoms 
of iodine and water. The energies of these 2 
x rays straddle the K-absorption edge of 
iodine and are differentially absorbed by 
the iodine phantom. After emerging from 
the phantom, the 2 x rays are separated by 
a stable iodine filter placed in the beam 
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path with resulting photoelectric absorp- 
tion of the Kar x rays on the high side of 
the K-edge of iodine. This results in pro- 
duction of isotropically propagated iodine 
fluorescence x rays which are counted by a 
surrounding | NaI(T]) erystal.photomulti- 
plier detector. The Ka2 x rays are counted 
by a- second, more distant detector. The 
ratio of the Ka2/Kar x rays is determined 
by simultaneouslv counting the scintilla- 
tions produced in these 2 detectors. In the 
phantom, an iodine concentration of 1 
mg/cm? produces a change in this ratio of 
about 3 per cent. The change in this ratio 
is about 1,000 times greater and in the op- 
posite direction for iodine in the beam path 
relative to an equivalent amount of water. 

The system is inherently stable because 
the original photon energies and the sepa 
ration threshold are established by the elec- 
tron shell energies of lanthanum and 
iodine. 

Technical advantages and disadvantages 
of this system are discussed. 


William H. Oldendorf, M.D. 
Wadsworth Hospital 
Veterans Administration 

Los Angeles, California 90073 
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VALUE OF RADIATION THERAPY IN THE TREAT- 
MENT OF ORBITAL METASTASIS* | 
By SUN H. HUH, M.D,t LOURDES Z. NISCE, M.D.,t LARRY D. SIMPSON, Pu.D,t 
and FLORENCE C. H. CHU, M.D.1 ] | 


NEW YORK, NEW YORK 


prc with cancer may develop 
metastasis to the orbital contents pro- 
ducing distressing symptoms. Radiation 
therapy has been employed successfully 
to treat these lesions.!-* Most reports con- 
sist of small series of patients, and there 
has been little information regarding the 
frequency of response to radiation therapy, 
or of its duration. 

The purpose of this paper is to review our 
experience in treating 70 patients with or- 
bital metastases, giving our radiation ther- 
apy techniques and results of treatment. 


CLINICAL DATA 


The records of 7o adult patients with 
orbital metastases treated from 1960 to 
1971 in the Department of Radiation 
Therapy of Memorial Hospital for Cancer 
and Allied Diseases were reviewed. Ex- 
cluded from this study were intraocular 
lesions, particularly choroidal metastases, 
which will be reported in a separate paper. 

The neoplasms responsible for orbital 
metastases are presented in Table 1. Breast 
carcinoma was the most common, followed 
by malignant lymphoma. The distribution 
of primary sites shown does not necessarily 
reflect their actual relative frequency be- 
cause of prior selection of our patient popu- 
lation by referring physicians. 

The average patient was 51 years of age. 
The sex ratio female to male was 2.5:1, 
reflecting the large number of female pa- 
tients with breast cancer. Most patients 
had advanced cancer with widespread 
metastases. The average time Interval be- 
tween the diagnosis of the primary neo- 
plasm and the development of orbital 


TaBe I 


DISTRIBUTION OF CASES ACCORDING TO l 
DIAGNOSIS OF PRIMARY LESION 


No. of No. of 





Lesion Per 
Primary Diagnosis Patients Cent Lesions 
Breast carcinoma 28 (2)* 40 30 
Malignant lymphoma 209)" 43 30 
Malignant melanoma 5 Ti 5 
Carcinoma of lung 3 4.3 3 
Salivary gland tumor 4 4.3 3 
Carcinoma of prostate 3 à 3 
Carcinoma of tongue 1 1.4 I 
Carcinoma of rectum I I.4 1 
Unknown primary carci- | | 
noma in the neck I 1.4 I 
Carcinoma ofantrum — I 1.4 I 
Thyroid carcinoma I 1.4 I 
70 100 79 








* Bilateral involvement. 


metastasis was 4 years and Io months, 
with a range of 1 month to 38 years. 

Bilateral involvement occurred in 9 pa- 
tients. Thus, a total of 79 lesions were ir- 
radiated. Most lesions were in the orbital 
cavity, particularly in the retrobulbar re- 
gion. There were 5 conjunctival lesions in 
4 patients and 4 lacrimal gland involve- 
ments in 3 patients. 


SYMPTOMS AND SIGNS 


The majority of patients had more than 
one symptom (Table 11). Most patients pre- 
sented with unilateral proptosis due to for- 
ward displacement of the eyeball by the 
tumor mass. Ocular muscle paresis pro- 
ducing symptoms such as diplopia was also 
common. Other symptoms and signs in- 


* Presented at the Seventy-fourth Annual Meeting of the American Roentgen Ray Society, Montreal, P.Q., Canada, September 25- 


28, 1971. 


From the Department of Radiation Therapy,t and the Department of Medical Physics,t Memorial Sloan-Kettering Cancer 


Center, New York, New York. 
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Tasce II 


Symptoms and Signs Neo! 
. ue Lesions 
Proptosis > 43 
Ocular muscle paresis 32 
III nerve p 
IV nerve |. 4 
Vl nerve > I1 
Impairment of vision 21 
Diplopia ig 
Orbital mass t3 
Orbital swelling or fullness 12 
Bone destruction 12 
Pain il 
Ptosis (mechanical) | 9 
. . Deviation of eyeball | 2 
Photophobia RO 1 


cluded visual impairment, pain, ptosis, 
swelling, palpable mass, and photophobia. 
In 12 cases there was associated bone 
destruction. ue 


DIAGNOSIS 


The presence of an orbital metastasis 
was diagnosed mainly on the basis of the 
history, the clinical and the roentgeno- 
graphic findings. An orbital metastasis was 
suspected when a patient with a history of 
cancer developed unilateral proptosis, ocu- 
lar muscle paresis, or other orbital symp- 
toms. The diagnosis. was more difficult in 
patients with simultaneous bilateral in. 
volvement, when the differential diagnosis 
included other entities such as hyperthy- 
roidism. Roentgenographic studies, includ- 
Ing tomography, often showed the presence 
of a soft tissue density, enlargement of the 
orbital cavity or bone destruction. Oph- 
thalmologic and neurologic consultations 
were obtained in most cases, and in some, 
exploration of the orbit with biopsy was 
carried out to confirm the diagnosis of 
metastatic tumor. 


TREATMENT 


Radiation treatment techniques de- 
pended on the size of the lesion and extent 
of involvement. Clinical examination, 


S. H. Huh, L. Z. Nisce, L. D. Simpson and F. C. H. Chu 
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roentgenographic views of the orbit and 
operative findings in those patients who 
had exploration aided in the delineation of 
tumor volume. In some cases roentgen ray 
treatment simulation and axial tomography 
were also helpful. The eyeball was usually 
displaced, rather than directly involved by 
tumor, so that every effort was made to 
avoid irradiation of the eye without com- 
promising adequate tumor dose. Ín some 
cases with extensive tumor involvement the 
eye had to be included in the irradiation 
volume. 

In the earlier years patients were treated 
with kilovoltage techniques through a lat- 
eral or an anterior field, or a combination 
of both. Most patients in this series, how- 
ever, were treated with megavoltage pho- 
ton beams or high energy electron beams, 
the physical characteristics of both of which 
permit minimizing the dose to the normal 
structures of the ipsilateral or contralateral 
eye. Small retrobulbar lesions were usually 
irradiated through a simple lateral field 
averaging 5X $ cm. Larger lesions required 
larger field size or more than 1 field; e.g., 
a wedged pair. 

Superficial and anteriorly situated lesions 
such as conjunctival and lacrimal gland 
metastases were irradiated through a single 
anterior field using 6 or 8 mev. electrons in 
order to provide adequate tumor dose 
while sparing the lens. The tumor dose 
ranged from a few hundred rad delivered 
in à few days to 5,000 rad delivered in 41 
weeks. Patients who received relatively low 
doses were those who could not complete 
the prescribed course of radiation therapy 
due to rapid deterioration of their condi- 
tion. For lymphomas the planned dose was 
usually 2,000-3,000 rad in 2 to 3 weeks; for 
other neoplasms the planned dose was 
usually 3,000-4,000 rad in 2 to 4 weeks. 


RESULTS 


Radiation responses were graded as 
"marked improvement," "slight improve- 
ment," and "failure." "Marked improve- 
ment" implies complete or near complete 
recovery from the patient's original symp- 
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RESULTS 
No. of is Mean Duration Median Duration 
Response ; Per Cent i oe 
Lesions (mo. ) 4 (mo.) 
Marked improvement 31/79 395.5 i5 e I2. 
Slight improvement 27/79 3347 7 we 
Failure 21/79 28 Oo o. 


toms and signs. “Slight improvement” im- 
plies some recovery with residual symptoms 
and signs. "Failure" means no improve- 
ment. Duration of improvement is counted 
from the time of response to the time of re- 
currence or death, whichever occurred first. 
Of the 79 orbital lesions in 7o patients 
treated, 31 (or 39 per cent) showed marked 
improvement for a mean duration of 17 
months and a median duration of 12 
months. All except 1 were still free of or- 
bital symptoms at the time of death. 
Twenty-seven (or 33 per cent) showed 
slight improvement for a mean duration of 
7 months and a median duration of 4 
months. The remaining 21 lesions (28 per 
cent) showed no improvement after radia- 
tion therapy. Thus, the total favorable re- 
sponse rate was 72 per cent (Table 11). The 
response rate and duration were similar in 
all types of primary lesions. 

Figures 1 through 8 illustrate the treat- 
ment plans and results of treatment of 3 
representative cases. 

Tumor response was correlated with radi- 
ation dose. Twenty-six lesions received less 
than 2,000 rad and 53 lesions received doses 
ranging from 2,000 rad in 1 to 2 weeks to 
$,000 rad in 4} weeks. As expected, lym- 
phoma patients had the best response when 
a dose of 2,000-3,000 rad was delivered in 
about 2 weeks. Long-term control of other 
types of tumors was obtained when the dose 
was at least 3,500-4,000 rad, delivered in 
about 3 weeks. 

The prognosis of patients with orbital 
metastasis was also studied. It was found 
that patients with breast cancer had a mean 
survival time of 14 months after the diag- 
nosis of orbital metastasis. Lymphoma pa- 


tients survived an average of 12 months 
and patients with other types of cancer sur- 
vived an average of 11 months. The average 
survival of all 7o patients was 13 months, 
and the median survival was 6 months, 
with a range of 1 month to 5 years. There 
were 4 patients still living with no evidence ^ 
of disease in the irradiated orbit, 7 months | 
to 3 vears after treatment. 

Most patients tolerated radiation ther- 
apy well. When a single lateral portal was 
used for a relatively; small orbital lesion, 
only mild skin erythema was observed over 
the temporal region. Swelling and redness 
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Fic. 1. Case 1. A.S. Isodose distribution of 18 mev. 
electron beam, single lateral field. Carcinoma of 
both breasts with metastasis to the retrobulbar 
region af the right orbit, proven by biopsy. The 
patient showed marked improvement after receiv- 
ing a dose of 4,500 rad, delivered in 4 weeks. The 
improvement lasted to the time of her death, 3 
years and 4 months later. 





Fic. 2. Case ir. L.H. Metastasis to the right orbit 
from carcinoma of the prostate, before radiation 
therapy. An orbitotomy had shown a retrobulbar 
lesion with involvement of the periosteum of the 
orbital walls and the lacrimal gland. 
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Fic. 3. Case u. L.H. Isodose distribution 
of 6 mev, roentgen ray wedged pair. 





Fic. 4. Case n. L.H. Marked improvement lasting to 
the time of his death, 9 months later. Tumor dose 
delivered to the right orbit was 4,000 rad in 4 
weeks. 
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of the eyelid and conjunctiva were observed 
in some patients treated through a single 
anterior field. Local care such as the appli- 
cation of eye drops and ointment contain- 
ing cortisone and antibiotics were usually 
effective. Patients were instructed to keep 
their eyes open during telecobalt or super- 
voltage roentgen therapy in order to avoid 





Fis. 5. Case ni. V.E. Right orbital metastasis with 
extensive bone destruction before radiation ther- 
apy. Primary breast carcinoma. 
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Fic. 6. Case rit. V.E. Isodose distribution of Co**, 80 
cm. SAD, wedged pair; 2,000 rad tumor dose was 
delivered to the deeper structures using this tech- 
nique. 
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the delivery of the maximum dose to the 
area of cornea and conjunctiva. No cata- 
ract formation was noted in those patients 
who survived more than 2 years. 


DISCUSSION 


The presence of an orbital metastasis 
often leads to distressing signs and symp- 
toms for the remainder of the patient's cur- 
tailed life span. Radiation therapy is of 
value in improving the quality of survival. 
Troublesome symptoms such as protrusion 
of the eyeball, closing of the eye, double 
vision, loss of vision and pain were relieved, 
or partially alleviated in 72 per cent of the 
79 orbital lesions treated by us. A number 
of the patients lived more than 2 or 3 years, 
although the average survival of the 70 pa- 
tients in this series from the discovery and 
treatment of orbital metastasis to death 


| IBMeV 
electrons 


iO xB cm 





Fic. 7. Case iri. V.E. Isodose distribution of 18 mev. 
electron beam, single field: 3,000 rad additional 
tumor dose delivered using this technique. The 
median tumor dose delivered by combined Co? 
and electron beam techniques was §,000 rad in 
43 weeks. 
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Fic. 8. Case 11. V.E. Marked improvement after 
radiation therapy. Patient died 8 months later of 
abdominal metastasis with her eye condition still 
under control. | pi 


was only slightly over 1 year, and the 
median survival was 6 months. 

Radiation therapy techniques were in- 
dividualized according to the location and 
extent of the tumor. Individual design of 
treatment technique and continuous clini- 
cal re-evaluation permitted adequate treat- 
ment of the tumor volume with protection 
of normal structures whenever possible. 
Flexible utilization of the available treat- 
ment modalities (8 to 20 mev. electrons, 
6 mev. roentgen rays, and 1.25 mev. gamma 
rays) either singly or in various combina- 
tions during the course of a patient's treat- 
ment provided the best compromise be- 
tween control of metastatic disease and 
preservation of normal structures. 

Good results have been obtained by us 
in lymphoma patients after a dose of 
2,000-3,000 rad, delivered in about 2 weeks. 
Other neoplasms respond well to doses of 
3,500-4,000 rad, delivered at the rate of 
1,250-1,500 rad per week. Extensive tu- 
mors may require higher doses for pro- 
longed control. 


CONCLUSIONS AND SUMMARY 


A series of 70 cases of extraocular orbital 
metastases treated by radiation therapy 
was reviewed. Carcinoma of the breast and 
lymphoma were the most common types. 
Most metastatic lesions occurred in the or- 
bital cavity, particularly in the retrobulbar 
region. There were 9 cases of bilateral in- 
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 volvemerit The clinical manifestations of 
these patients dre described. 

Radiation therapy was effective in pro- 
ducing worthwhile. palliation. Of the 79 le- 
sions treated, 39 per cent showed marked 
improvement for.an average duration of 17 
months, 33 per cent showed slight improve- 
ment for a duration of 7 months and 28 
per cent failed to respond. 

The planning of radiation therapy should 
be individualized according to the location 
and extent of tumor involvement. The tu- 
mor dose recommended is 2,000-3,000 rad 
delivered in about 2 weeks for lymphoma, 
and 3,500-4,000 rad delivered in about 3 
weeks for breast carcinoma and other types 

of cancer. 
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RADIATION TREATMENT OF CARCINOMA OF 
THE NASAL VESTIBULE* . 


By W. DUCOTE HAYNES, M.D.t and NORAH pov. TAPLEY, M. Dio 


HOUSTON, TEXAS 


n cell carcinomas arising in 
the mucous membrane of the nasal ves- 
tibule are uncommon. They usually are 
reported among malignant tumors of the 
nasal cavity. Since both the prognosis and 
the treatment methods for these lesions are 
significantly different from the other carci- 
nomas of the nasal cavity, carcinomas of 
the nasal vestibule should be considered 
separately. Lesions arising in the turbinates 
and the upper nasal septum or carcinomas 
invading the anterior nasal fossa from the 
paranasal sinuses are excluded from this 
review. 


ANATOMY 


The nasal cavity is demarcated ante- 
riorly by the nostrils, posteriorly by the 
choanae, laterally by the medial aspect of 
the ala nasi, and inferiorly by the floor of 
the nose (Fig. 1). The septum is the midline 
structure which separates the nasal cavity 
into 2 compartments. The superior, middle 
and inferior turbinates and their corre- 
sponding meat! are found in each compart- 
ment. The anterior aspect of the fossa is 
referred to as the vestibule and is lined 
with squamous epithelium in which there 
are numerous hair follicles and sebaceous 
glands. The mucous membrane behind the 
vestibule changes to columnar ciliated 
epithelium which contains scattered secre- 
tory glands. It is continuous with the 
mucosa of the paranasal sinuses and the 
nasopharynx. 


TREATMENT TECHNIQUES 
INTERSTITIAL IR RA DI ATION 


Interstitial radium is particularly suit- 
able for the treatment of small lesions of 
the columella and vestibule since the con- 
figuration of the nose is ideal for implanta- 
tion. The radium needles, in all cases, are 
positioned to provide adequate coverage of 
the tumor, but the geometric arrangement 
of the needles will vary ‘from patient to pa- 
tient (Fig. 2; 3, £ and B; and 4, /4-C). If, 
as frequently occurs, the lesion involves 
more than one area of the nasal vestibule, 
such as the columella and the adjacent floor 
of the nose or the ala nasi and the floor of 
the nose, the geometry is not suitable for 
either single or double plane implants. In 
these situations, the planes of the needles 
are essentially at right angles. Figure 2 
shows a diagram of such an implant for a 
lesion involving the columella and the 
floor of the nose. If possible, the needles are 
placed approximately 1 cm. apart and the 
ends are crossed when feasible. Needles are 
implanted adjacent to or in the cartilage of 
the ala nasi or septum without difficulty 
and without injurv to the structures, The 
dose calculated at 0.5 cm. should be in the 
range of 6,000 rads in 144 hours to 7,000 
rads in 168 hours. 


MOLDS 


Molds containing a central source and 
positioned in the involved vestibule are 
satisfactory for the treatment of relatively 
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Fic. 1. Artist's drawing of sagittal section of the nose with the septum removed. The nasal vestibule is a 
limited area confined to the most anterior portion of the nasal cavity. The relatively rigid nature of the 
nasal structures surrounding the vestibule—the septum, dorsum, and floor of the nose—facilitates the 
placement of radium needles and makes interstitial therapy the treatment of choice for limited lesions of 


the anterior nasal cavity. 





— 
Fic. 2. The patient, a 61 year old male, was first seen 
in August 196g with squamous cell carcinoma in- 
volving the columella, lower aspect of the nasal 
septum, and floor of the nasal vestibule. The lesion 
measured 2 cm. and was ulcerated. Treatment was 
given with an interstitial radium implant. Four 
needles were inserted into the columella and nasal 
septum through the dorsum of the nose. The 
proximal ends of these 4 needles were crossed by a 
single needle along the dorsum of the nose. The 


floor of the nasal vestibule was covered by 3 nee. 
dles placed through the base and at either side of 
the columella. 

The implant delivered 6,000 rads in 100 hours. 
In calculating the dose, the plane through the 
septum was taken as the main plane; the plane 
through the floor of the nose was considered to be a 
lower crossing of that plane. With that assump- 
tion, using computer data, the dose at o. cm. 
from the septal plane was 60 rads per hour. 

The illustration is a diagram of the columella 
and nasal vestibule showing the alignment of the 
radium needles. The triangles represent the needles 
in the floor of the vestibule. The dotted arrow rep- 
resents 1 of the 4 vertical needles in the columella. 
The solid circle is à crossing needle in the dorsum 
of the nose. 

The patient was last seen 45 months after treat- 
ment with no evidence of disease. The only se- 
quelae to treatment have been mild dryness and 
crusting controlled with daily applications of 
mineral oil. 
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Fic. 3. This 45 year old male was first seen in 
December 1956 with squamous cell carcinoma 
involving the medial aspect of the ala nasi. The 
lesion had a central ulceration and measured 
approximately 1 cm. An interstitial radium im. 
plant delivered 6,500 rads in 138 hours. The 
radium needles were 3 cm. active length. The 
needles at the superior and lateral margins of the 
implant were full intensity needles (2 mg.) and 3 
inner needles were of the dumbbell type (1.5 mg.). 

The patient was followed for 9 years and re- 
mained free of disease with an excellent cosmetic 
result. The only sequela to treatment was mild 
crusting in the right nasal vestibule which was 
controlled with topical applications of mineral oil. 

(4) Diagram of lateral view of radium needle 
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asal Vestibule. $97 
small and superficial lesions confined to one 
side of the nasal vestibule (Fig. 5, 4-C). 
The radioactive source, a radium or Co*? 
tube, is placed in a plastic or Lucite ob- 
turator which is inserted into the involved 
nostril and held in place by a face mask. 
The mold is maintained in place from 5 to 
8 hours per day. A minimum surface dose 
of 7,000 rads 1s administered. | | 
EXTERNAL BEAM THERAPY 

External beam irradiation is used when 
the lesion is more extensive, both in num- 
ber of structures involved and in degree of 
infiltration, than would be suitable for 
radium needles or for a surface mold. The 
disease may have extended into the dorsum 
of the nose, the nasal septum, or the upper 
lip. Treatment may be given with an appo- 
sitional electron beam portal (Fig. 6) or 
with a combination of the electron beam 
and Co", to increase the depth dose and 
diminish the skin reaction. With very 
bulky lesions involving the ala nasi, a wax 
mold may be needed as bolus to achieve 
dose homogeneity with Co*, The tumor 
dose may be 4,500 rads in 21 days but, be- 
cause of the relatively large treatment vol. 
ume, a slower dose rate is usually used to 


give 5,500 rads TD in 5 weeks or 6,500 rads 
TD in 6 weeks. 


MATERIAL 


Between 1953 and 1969, 22 patients with 
previously untreated squamous cell carci- 
noma of the nasal vestibule were treated by 
radiation therapy at the M. D. Anderson 
Hospital and Tumor Institute (Table 1). 
The lesions originated on the medial aspect 
of the ala nasi, in the columella, in the lower 
portion of the nasal septum, and in the floor 
of the anterior nasal cavity. Most of the 
patients gave a history of a persistent 
nodule or sore in one side of the anterior 


implant. The needles are depicted by the dotted 
arrows extending through and on either side of the 
lesion. (B) Diagram of view of nasal vestibule 
with the needles in the ala nasi represented by 
triangles. 
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Fic. 4. This 46 year old female was first seen at 

(o e is l 
M. D. Anderson Hospital in 1954 with a lesion 
involving the columella and septum on the 
left. The area was biopsied twice with an 
initial pathology report of hyperplasia. The 
final report was squamous cell carcinoma and 
the area of the lesion was then cauterized. In 
July 1958, the patient presented with a 2 em. 
mass in the left nasal vestibule involving the 
columella and the anterior nasal septum. 
Biopsy showed squamous cell carcinoma, 
Grade 11. Treatment was given with a radium 
B needle implant which administered 7,000 rads 
in 102 hours. The patient complained of painful 
nasal crusting for several years but this discomfort eventually cleared. A small asymptomatic perforation 
developed in the nasal septum. The patient was lost to follow-up £1 months after treatment. She was free 

of disease and asymptomatic when last seen. 

(4) Photograph in 1958 of lesion involving columella and adjacent septum. (B) Diagram of radium 
needle implant looking directly into the nasal vestibule. The dotted arrows represent 2 vertical needles 
placed on either side of the columella. The 2 black dots in the tip of the nose are the crossing needles at the 
proximal ends of the needles; the 4 triangles represent the needles in the floor of the nose; the solid arrows 
are the lower crossing needles in the upper lip. (C) Nasal vestibule 3 vears after treatment showing no 
evidence of disease in columella or septum. The small perforation is located at the junction of the upper 
columella and the septum. 





nose which their physician considered to be 
à localized inflammatory process. 

The lesions ranged in size from 0.5 cm. to 
3 em. when the patient was first seen. The 
tumors were usually irregular and nodular 
and some of the lesions had a central 
ulceration. Because of the anatomv of the 
nasal vestibule, the larger lesions involved 
more than one structure. No patient had 
clinically positive cervical lymph nodes 
when first seen. 


All tumors were biopsied and the patho- 
logic diagnosis was invasive squamous cell 
carcinoma in every case. One patient also 
had a small focus of basal cell carcinoma in 
the biopsy specimen. The majority of the 
lesions were well differentiated: Grade 1 car- 


tients; no grading-—4 patients. 
Interstitial implants with radium needles 
were utilized for the treatment of g pa- 
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Fic. 5. This 60 year old male was first seen in February 1955 with squamous cell carcinoma, 1.0 cm. in 
diameter, involving the medial aspect of the left ala nasi. The flat surface of the lesion permitted treatment 
to be given with a surface mold utilizing a single Co*? source. The cobalt source was equivalent to a single 
radium source of 16 mg. A tumor dose of 8,000 rads was administered to the surface of the tumor in 6} 
hours divided into 7 equal daily fractions. 

The patient was followed for 15 years and remained free of disease. The cosmetic result was excellent and 
there were no sequelae to treatment. The patient died in August 1971 at 77 years of age. 

(4) Ulcerated lesion on ala nasi. (B) Plastic mold to hold radioactive source in position in nasal cavity. 
(C) Mold in position with cobalt source in left nostril. 
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Fic. 6. This 60 year old male was first seen in March 
1966 with squamous cell carcinoma involving the 
columella and lower nasal septum approximately 
I cm. from the rim of the. nostril. The lesion 
measured 2 cm. in diameter and was ulcerated. 
Treatment was given with g and 12 mev. electrons 
through a single right anterior oblique portal, the 
lesion receiving 6,000 rads in 30 clays. 

The patient was followed for 64 months and 
remained free of disease. The only sequelae to 
treatment were mild dryness and crusting on the 
right, the side of the lesion. The peen died in 
March 1971 of heart disease. 

The patient is shown in treatment position with 
the electron beam portal placed appositional to 
the ala nasi. The eye is shielded by a lead block. 


tients. The dose calculated at o.ç cm. 
varied from 6,000 rads in 142.5 hours to 
7,000 rads in 170 hours. The dose rates 
varied from 33.5 rads per hour to 74 rads 
per hour. Molds were used to treat 4 pa- 
tients who had small and superficial lesions. 
The total treatment times ranged from 
19.2 to 87 hours, with a minimum surface 
dose of 7,000 ve Ten patients were 
treated with the external beam, 6 patients 
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with the electron beam alone, 2 patients 
with combined electron beam and Co® and 
2 patients with kilovoltage irradiation. The 
tumor doses ranged from 6,000 to 6,600 
rads in 44 to 6 weeks tn 8 patients. One pa- 
tient received 4,500 roentgens with 250 kv. 
irradiation in 25 days and I patient re- 
ceived 6,000 rads in 18 days with Co® ir- 
radiation. Treatment was given through an 
appositional portal, positioned against the 
septum or dorsum of the nose, or through a 
field oblique to the ala nasi, or with a com- 
bination of these fields. 


RESULTS OF TREATMENT 


Local control of the primary lesion was 
obtained in 1g of the 22 patients. There 
were no failures in the 12 patients treated 
with radium implants or with intracavitary 
molds. The 3 patients who were failures of 
treatment had advanced lesions which ex- 
tended beyond the confines of the nasal 
vestibule and involved the nasal tip, the 
nasal septum, and the upper lip. External 
beam treatment had been selected for these 
patients because of the extent of disease. 
Two patients were treated with the elec- 
tron beam and 1 patient was treated with 
140 kev. irradiation. The electron beam 
tumor doses were 6,300 rads and 6,800 rads 
in 38 days. The patient treated with 140 
kev. irradiation received a minimum tu- 
mor dose of 6,000 rads in 44 days. 

The local recurrences developed within 6 
months following treatment. One patient 
had extensive recurrence in the tip of the 
nose and upper lip at 6 months, followed 
shortly after by the appearance of bilateral 
cervical lymph node disease. This patient 
was given intra-arterial and systemic 
chemotherapy but died with disease in ; 
months. One patient developed recurrence 
along the left side of the columella 4 months 
after treatment which was controlled bv 
surgical resection. Subsequently the patient 
developed bilateral metastases in the sub- 
maxillarv triangle lymph nodes. One side of 
the neck was given electron beam irradia- 
tion followed by radical neck dissection. 
The opposite side of the neck was treated 























by a radical neck dissection alone. The pa- 
tient was last seen 72 months after the 
initial treatment and showed no evidence of 
disease. The third patient developed a re- 
currence in the columella and tip of the 
nose at 3 months. This was not controlled 
by surgical excision and the patient died of 
his disease at 13 months after treatment. 

Cervical lym ph node metastases de- 
veloped in 3 patients who had control of 
the primary lesion. All 3 patients had : 
solitary metastasis in a submaxillary tri- 
angle lymph node. Two patients were 
treated by radical neck dissection alone 
and both remained free of disease. One pa. 
tient presented with a lymph node fixed to 
the right mandible 19 months after treat- 
ment of the primary lesion. He received 
preoperative irradiation with Co", followed 
by a commando procedure. He remained 
free of disease above the clavicles, but de- 
veloped distant metastasis and died 34 
months after the initial therapv. 


COMPLICATIONS OF TREATMENT 


Significant and persistent complications 
occurred in only 1 patient. This patient had 
a lesion involving the columella and the 
anterior nasal septum which was treated 
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with an interstitial radium implant and re- 
ceived 6,200 rads in 185 hours. The patient 
developed edema and obstruction of the 
left side of the nasal cavity with eventual 
exposure of cartilage and bone. The minor 
complications which developed in other 
patients are listed in Table n. The most 
common complaint has been nasal crusting, 
occurring most oftén after interstitial 1m. 
plants. This has been easily controlled 
with mineral oil application. Small perfora- 
tions of the nasal septum in 7 patients have 
not been symptomatic. Soft tissue necrosis 
developed in 7 patients and healed with 
conservative measures in every case, With 
the exception of the patients with recur- 
rence of the primary tumor, there were no 
cosmetic deformities in the nasal area. 


DISCUSSION 


The above results indicate that lesions 
limited to the nasal vestibule can be readily 
eradicated by irradiation. Intracavitary 
molds should be limited to the treatment of 
superficial lesions because of the rapid fall- 
off in dose. Interstitial gamma-ray therapy 
is best used to treat moderately sized le- 
sions. Both techniques produce a high local 
control rate. The majority of patients with 
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* More than one minor complication per patient. 


more extensive lesions require external 
beam therapy, although interstitial gamma- 
ray therapy may be used as a “boost” after 
s,000 rads tumor dose with the external 
beam. With control of the primary lesion, 
the cosmetic results should be excellent in 
all patients, with the nose presenting a nor- 


mal appearance. Treatment sequelae, such ` 


as nasal crusting or small septal perfora- 
tions, are minor and usually asymptomatic. 
Many of the lesions could be surgically 
eradicated, but cosmetic results will rarely 
be as good as with irradiation and will de- 
pend on the location and extent of the 
primary tumor. If a significant deformity 
will result from surgical removal, radiation 
therapy should be considered the treatment 
of choice. 

Small lesions, usually treated by inter- 
stitial or intracavitary therapy, have a low 
incidence of cervical lymph node metas- 
tasis. In our series, the patients with more 
extensive lesions showed a 40 per cent inci- 
dence of metastasis to neck lymph nodes. 
The patients with cervical lymph node 
metastases, when the primary lesion was 








controlled, were successfully treated bv 
radical neck dissection alone or in combina- 
tion with radiation therapy. Elective irra- 
diation of cervical lymph nodes is not indi- 
cated unless the disease 1s extensive and 
highlv undifferentiated. 


SUMMARY 


Squamous cell carcinoma of the nasal 
vestibule is controlled in a high percentage 
of cases by various modalities of radiation 
therapy. 

Of 22 patients treated by irradiation, 
local control was obtained in 19 patients, 
with 1 of 3 recurrences salvaged bv surgerv. 
Cervical lymph node metastases were suc- 
cessfully treated in 3 patients, whose 
primary lesions were controlled. 

Onlv 1 patient whose primary lesion was 
controlled had a major complication. 

Norah duV. Tapley, M.D. 

Section of Radiotherapv 

The University of Texas at Houston 
M. D. Anderson Hospital and 

Tumor Institute 
lexas Medical Center 
Houston, Texas 77025 


CARCINOMA OF THE SOFT PALATE AND  UVÜLAS 


By H. G. SEYDEL, M.D., MSS, 


and MH. sCHOI AL, M. D. i: 


PHILADEL E Ay ree LVANIA 


To soft palate and uvula form part of 
the palatine arch at the junction of the 
oral cavity and the oropharynx (Fig. 1). 
Anteriorly, the soft palate abuts the hard 
palate, and posteriorly the free margins 
join in the midline to form a projection of 
variable length, the uvula. Laterallv, the 
soft palate continues into the anterior and 
posterior tonsillar pillars, the anatomic 
designations for which are glosso-palatine 
fold and palato-pharyngeal fold. 

Tumors originating from the soft palate 
are relatively rare. Our series consists of 41 
patients, who were seen with primary un- 
treated cancers of the soft palate and uvula 
at the American Oncologic Hospital of the 
Fox Chase Center for Cancer and Medical 
Sciences between 1947 and 1971. During 
this period of time, a total of 2,153 patients 
with epithelial tumors of the oropharynx 
and oral cavity were registered. 

Smaller tumors can be clearlv identified 
as originating from the soft palate or uvula 
on clinical examination. For large tumors 
to be classified as originating from the soft 
palate or uvula, the point of origin of the 
tumor had to be located in the soft palate or 
uvula. 

We will describe the clinical features of 
patients with carcinoma of the soft palate 
and uvula, as well as the results of treat- 
ment by surgery and radiation therapy. 


INCIDENCE 


The age of the patients seen at the Amer- 
ican Oncologic Hospital varied from 34 to 
82 years. Table 1 gives the age at time of 
initial diagnosis. 

There were 27 male patients and 14 fe- 
male patients. The mean age of the male 
patients was 61 vears, and the mean age of 
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Fig. 1. Anatomy of the soft palate and avila: 
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the female patients 52 years. This reflects 
the preponderance of. female patients 
among the 41 to so year age group where 
there were 5 females. Our experience is 
similar in this respect to the series reported 
in the past by Schulz ef al" and Fletcher 
and Lindberg, although they described 
only approximately half the percentage of 
female patients compared to our series. 


PATHOLOGY 


A diagnosis of squamous cell carcinoma 
was established on pathologic examination 
of biopsy specimens in 37 patients. Adeno- 
carcinomas, classified as acinic cell carci- 
noma, mixed cell carcinoma or adenoid 
cystic carcinoma were diagnosed in 4 pa- 
tients. Three of these 4 patients were fe- 
male. The incidence of histopathologic 
tvpes of tumors has been previously de- 


scribed by Kohn et al? 
STAGING 


Staging according to the TNM classifica- 
tion has been used since 1969 according to 
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Tase TI 
AGE AT TIME OF DIAGNOSIS 
No. of Patients 
34  J years |. | I 
41—5O years 6 
51-60 years 14 
61—70 years 9 
< 71-80 years 0 
81 and more years 2 
Total . 41 


recommendations of the American Joint 
Committee for Cancer Staging and End 
Results? Patients treated before 1969 were 
staged retrospectively. The clinical mfor- 
mation usually included an adequate de- 
scription of the primary tumor with meas- 
urements or estimates of size, as well as 
similar information regarding lymph nodes 
in the neck. 

The TNM classification for oral cavity 
lesions includes the soft palate and uvula 
by definition. Tables 11 through iv give the 
detailed staging. 

The staging of the 41 patients in this 
series is shown in Table v. All patients pre- 
sented without evidence of distant metas- 
tasis at initial examination. There were 17 
patients, or 41.5 per cent, with cervical 
lymph node metastasis. This incidence con- 
firms the experience of Fletcher ef al? A 
higher stage of the primary tumor indi- 
cated an increasing likelihood of higher 
stage in the regional lymph nodes. 


TREATMENT OF THE PRIMARY TUMOR 


Because a number of physicians partici- 
pated in the initial management of our pa- 


TABLE II 


TNM CLASSIFICATION 


T Primary tumor 

T; Carcinoma in situ 

T, Tumor 2 cm. or less in greatest diameter 

T. Tumor greater than 2 cm., but not greater 
than 4 cm. in greatest diameter 

T; Tumor greater than 4 cm. in greatest diameter 
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TNM CLASSIFICATION 
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N Regional lymph nodes 

No No clinically palpable lymph node(s) or pal- 
pable lymph node(s) but metastasis not sus- 
pected 

Ni Clinically palpable homolateral cervical lymph 
node(s) that are not fixed, metastasis sus- 
pected 

Ne Clinically palpable contralateral or bilateral 
cervical lymph node(s), that are not fixed, 
metastasis suspected 

N; Clinically palpable lymph node(s), that are 
fixed, metastasis suspected 


tients, treatment policies have changed 
over the years. Twenty-five patients were 
treated by external beam radiation therapy 
only, usually consisting of megavoltage ra- 
diation therapy, occasionally supplemented 
by or consisting of roentgen therapy via 
peroral cone. Three patients had preopera- 
tive radiation therapy, either by mega- 
voltage radiation or by peroral roentgen 
ray cone, and 2 patients were treated post- 
operatively by megavoltage radiation. Five 
patients underwent external beam mega- 
voltage radiation therapy and subsequent 
radon seed implantation. Another 5 pa- 


lanrg IV 


TNM CLASSIFICATION 


M Distant metastasis 

No distant metastasis 

M, Clinical and/or radiographic evidence of 
metastasis other than to cervical lymph nodes 


TABLE V 


STAGING OF PATIENTS WITH CARCINOMA 
OF THE SOFT PALATE AND UVULA 








ils I [e O o E I 
Ti 11 1 O O = 12 
Ts 19 3 2 © = E 
T; 2 3 4 4 = 13 

24 7 6 4 = 41 


tients, 3 of whom had Ti lesions, and 1 each 
with a T; and T; lesion were exposed to 
surgery as the primary means of treatment 
of their cancer. They included all the pa- 
tients with adenocarcinomas. In 1 patient a 
combination of methotrexate and external 
beam megavoltage radiation was used in 
the primary management of a previouslv 
untreated cancer of the soft palate. 

Recurrences or extensions of the tumor 
were usually treated by surgery if radio- 
therapy formed the primary treatment, 
and by radiotherapy if surgery was the 
initial modality. Chemotherapy using a va- 
riety of drugs has been used in conjunction 
with both of these methods of treatment 
for recurrent tumor. 

Local recurrence occurred in 11 of the 41 
patients treated. There was local recur- 
rence in 9 of the 26 patients treated with 
external beam radiation therapy. One of 5 
tumors treated bv a combination of ex- 
ternal beam and radon seed implantation 
recurred, as did 1 of the surgical patients. 

The recurrence occurred within the first 
year after treatment in 4 patients, between 
12 and 24 months following the initial 
treatment in 4 patients, and 1 each in the 
third and fourth year following treatment. 

Among the 12 T; lesions, 2 recurred after 
external beam radiation therapy. Among 
1$ T; lesions, there were also 2 local recur- 
rences, one treated by surgery only and the 
other by external beam radiation therapy. 
The remaining 7 recurrences occurred 
among the 13 T; lesions. The 10 patients 
with recurrence following radiation therapy 
were submitted to surgery. One of these pa- 
tients died 24 years following treatment of 
the recurrence due to intercurrent disease, 
and an additional patient has survived 12 
months following treatment of the recur- 
rence after external beam radiation therapy 
and radon seed implantation. He is free of 
disease at this time. The remaining 8 pa- 
tients died within 6 to 12 months following 
the diagnosis of recurrence of their tumor. 
The patient in whom recurrence developed 
following surgery for the primary tumor 
died of recurrence and progressive metas- 
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tatic disease 6 months after diagnosis of 
the recurrence. | - Oo 

The local control rate following treat- 
ment by radiation therapy could be related 
to the radiation dose. There was 1 patient 
who was treated by 5,000 rads in § weeks 
and who died of persistent tumor, Thirteen 
patients received 6,000 rads in 40 to 60 
days. Four of these patients (31 per cent) 
had a recurrence. Four patients were 
treated with 6,500 to 6,800 rads in 35 to 7o 
days, with 1 recurrence (25 per cent). Of 
8 patients who received 7,000 rads or more, 
usually by a combination of external beam 
radiation therapy and radon seed implanta- 
tion or peroral cone, there were 2 recur- 
rences (25 per cent). These were considered 
to be marginal recurrences in areas of a 
geographic miss. These 2 patients were sub- 
Jected to surgery and have been free of dis- 
ease following diagnosis and treatment of 
their recurrence for 1 to 25 years. 


TREATMENT OF NECK LYMPH NODES 


There were 17 patients who were diag- 
nosed to have lymph node involvement of 
the neck on initial examination. Eleven 
patients presented with homolateral lymph- 
adenopathy and 6 patients with bilateral 
lymphadenopathy. An additional $ pa- 
tients developed cervical lymphadenop- 
athy as part of relapse of treated cancer of 
the soft palate and uvula. Three of these 
patients had recurrence in the primary tu- 
mor at the same time, 2 with homolateral 
lymphadenopathy and 1 with bilateral 
lymph node involvement. Among the 2 
patients with lymphadenopathy only as 
second manifestation of their tumor, 1 each 
had homolateral and bilateral lymph- 
adenopathy. 

Fourteen of these 22 patients were 
treated by radiation therapy to the neck. 
They included the patients with initial Ne 
and N; lymph nodes. Five patients had 
control of their disease in the neck between 
12 and 36 months following treatment. The 
remaining patients either died with an un- 
known status of their neck lymph nodes 
because of intercurrent disease or meta- 
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static tumor, or else they underwent biopsy 
and/or surgery for persistent or residual 
tumor in the neck lymph nodes. 

Two patients were treated by surgerv 
only, and § by preoperative irradiation and 
subsequent neck dissection. All these pa- 
tients had control of their disease in the 
neck until the end of their follow-up or 
until they died of disease elsewhere or from 
intercurrent disease. The 1 patient treated 
by methotrexate and radiation therapy 
died rapidly of progressive disease in the 
neck. 


COMPLICATIONS OF RADIATION THERAPY 


Local necrosis of soft tissues or superficial 
-bone required onlv conservative manage- 
ment for à number of months in 4 patients. 

— Severe necrosis which required admission 

to a hospital and/or sequestrectomy oc- 

curred also in 4 patients, 3 of whom were 
treated by external beam radiation therapy 
only and 1 of whom underwent external 
beam treatment and subsequent peroral 
cone therapy. The complications occurred 
mostly in patients who received the higher 

dose. of radiation and in patients with a 

high stage of the primarv tumor, 


PATIENT SURVIVAL 


Of the 41 patients in our series, 27 have 
died. Recurrence and/or neck metastasis 
were the cause of death in 17 per cent of all 
patients. Distant metastatic sites in the 
lung or liver were the immediate cause of 
death in 3 patients (7.5 per cent), all of 
whom had previously undergone treatment 
for metastasis in the neck. 

Intercurrent disease in the form of pneu- 
monia, myocardial infarction, accidents 
and suicide were frequent and felt to be un- 
related to the patient's primary tumor. 
They occurred in 12 patients (29 percent) 
most of whom were in the age group where 
such disease shows an increasing incidence 
in the general population. 

‘ew primary tumors occurred in 6 pa- 
tients, for an incidence of I4 per cent. 
These tumors originated in the oral cavity 
in 3 patients, and in the colon, esophagus 
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and cervix in 1 patient each. The second 
primary tumor was the cause of death in ; 
patients (12 per cent). Only 1 patient with 
carcinoma of the cervix following carci- 
noma of the soft palate has survived for a 
total of 10 years following her initial treat- 
ment. The high incidence of new primary 
tumors has been experienced by others, and 
Fletcher e£ a7? reported an incidence of 8.5 
per cent. 

Patient survival was calculated accord- 
ing to the method of Berkson and Gage.! 
The calculations revealed a 1 vear survival 
of 88 per cent, a 3 year survival of £6 per 
cent and a 5 year survival of 44 per cent. 
If the patients who died of intercurrent 
disease or other primarv cancers are con- 
sidered to have the same survival experi- 
ence as patients who were lost to follow-up, 
a modified calculation can be carried out. 
Under these circumstances, the 3 vear sur- 
vival is 64 per cent and the § year survival 
54 per cent. À comparable analvsis was 
carried out by Fletcher e£ a/., with a 3 year 
survival of 69.9 per cent in $5 patients and 
à $ year survival of 59.4 per cent. The 5 
year survival among patients reported by 
Vandenbrouk et al. was 29.5 per cent of 81 
patients. There was a 3 vear survival of 
27.8 per cent among £1 patients treated 
with iridium 192 implantation by Pierquin 
et af. 


CONCLUSION 


Most carcinomas of the soft palate and 
uvula occur in male patients after the fifth 
decade of life, as is the case for other carci- 
nomas of the upper digestive tract. 

Successful local treatment by surgerv or 
radiation therapy is possible in the major- 
ity of patients. The long term survival, 
however, depends on the incidence of inter- 
current disease. Death from such disease 
appears consistent with its prevalence in 
the general population of a similar age. 

The frequency with which second pri- 
mary cancers occur in this patient group, 
and the possibility to successfully treat 
such second primary tumors, makes it de- 
sirable to be on the alert for new malig- 
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nancies and to subject patients who have 
been successfully treated for cancer of the 
soft palate and uvula to periodic compre- 
hensive cancer detection examinations. 


H. Gunter Seydel, M.D., M.S 
Department of Radiation Therapy 
American Oncologic Hospital 
Central and Shelmire Avenues 
Philadelphia, Pennsylvania 19111 
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^ AGGRESSIVE MANAGEMENT OF ADVANCED 
“HEAD AND NECK TUMORS* 


By SAMEER RAFLA, M.D., Ps.D., and JOSEPH BOCHETTO, Jr., M.D. 


BROOKLYN, NEW YORK 


HE results of treatment of advanced 

head and neck tumors, Stage 11 and 
Iv, are far from satisfactory whether they 
are treated by radiation therapy alone or 
surgery alone, 
In a retrospective study according to the 
American Joint Committee for Cancer 
Staging, the § vear survival for Stage mı 
carcinoma of the oral cavity varied from 
16 per cent (hard palate) to so per cent 


| (floor of mouth), with an average of 34 per 


cent (141 of 40$ cases). The $ year survival 
of Stage 1v cases was 12 per cent (33 of 262 
cases). Similar figures were reported from 
a study of 2,877 cases by Schottenfeld!? and 
studies by Whitaker e al., and one of us.!° 

The principal problem is failure of local 
control of the primarv lesion. In an earlier 
study,” where 62 patients suffering from 
head and neck tumors were treated with a 
combination of major surgery after a rad- 
ical course of radiation therapv, the best 
results were obtained in cases where the 
tumor disappeared under radiation therapy 
even at the expense of a relatively mcreased 
incidence of postoperative complications. 
As a result of this studv, we decided to en- 
gage In a trial study of treating patients 
suffering. from advanced head and neck 
tumors (Stages irt and 1v) with a planned 
preoperative radical course of radiation 
therapy followed bv surgical removal. A 
preliminary report of the results of this 
study 1s presented. 


MATERIAL AND METHOD 


Fifty-six patients were included in this 
study, 45 males and 11 females. The peak 
age incidence of this group is the sixth and 
seventh decades of life (Fig. 1). The ma- 
jority of the patients had Stage 11 disease 
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e 


0 


230 30-50 50-70 OVER70 


AGE DISTRIBUTION 


lic. 1, Age distribution of cases discussed. 


(31), 17 patients suffered from Stage 1v dis- 
ease and the remaining 8 had Stage 1 
disease (Table 1). The clinical staging used 
is that adopted by the American Joint 
Committee and is summarized in Figures 
2 and 3. 

The site of primary tumor in the £6 cases 
studied 1s shown in Figure 4: 19 lesions oc- 
curred in the oral cavity, 21 in the larynx, 
and 13 in the pharynx. Three patients suf- 
fered from metastatic cervical lymph nodes 
(Stages T» and T;) with unknown primary. 

The present series is comprised of 2 
groups of patients, the most recent group 
(designated zew in all Tables) was treated 
over the last 3 vears. The main difference 


* Presented at the Fifty-&fth Annual Meeting of the American Radium Society, Colorado Springs, Colorado, April 22-26, 1973. 
From the Department of Radiation Therapy, Methodist Hospital, Brooklyn, New York. 


608 


Vor. 120, No. à Management of Head and Neck Tumors | 606 


Tane | 





STAGING OF CLINICAL MATERIAL 
"—— | poe e pomi " 
Stage | Cercs | Sales : Total T3 STAGE T 
Ho | 7 | c | 3 
|^ 2 a D * oj 2 1,13 Il 


between the 2 groups is that doses attained 
in the recent series were around 7,000 rads 
in 7 weeks; otherwise, the policy and tech- Fie. 3. Staging of tumors of the larynx. 
nique were mainlv the same. | TE MA 

The policy of treatment of all the cases 
was to deliver a course of radical radiation 
therapy after a preliminary biopsy. This 





gions where the disease is not clinically 
demonstrable and therefore considéred to | 
be at subclinical level, was. adopted by 
A Baclesse! as early as 1953 and elaborated 
weeks, usually in the fifth week. | l En , 229 — YM Su i 
Cue, T upon in several publications by Fletcher. 
Radiation therapy was given utilizing a MTS CAPE ak a 
Ai Less malignant cells and very small, if any, 
cobalt 60 beam at a 75 cm. source-skin dis- QOO | | | 
e : anoxic compartments are the two main 
tance. The intended dose was at least | | e OA Lnd 
i , reasons upon which this concept is built. 
6,007,000 rads in 7 weeks delivered to all : 


gross disease, including the primary lesion 
as well as the metastatic lymph nodes. The 
immediate second nodal station received a 
dose of 5,000 rads in § weeks. 

The concept of delivering larger radiation 
doses to gross disease, as compared to re- 


No 
Tj sm 


T, II 





Fic. 4. Distribution of cases among 
Fic. 2. Staging of tumors of the oral cavity. different anatomic sites. 
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Fic. 5. The essential 


The customary plan of treatment ut lized 
rather generous Relds to begin with, usually 
2 parallel: opposing fields, which was fol- 
lowed by a wedge plan after a tumor dose 
of 4,000-4,500 rads was delivered. A 
perspex cast, such as that seen in Figure 
c, was utilized as a beam-directing device. 
It may be interesting to note that this cast 
is formulated in a unit such as the one seen 
in Figure 6 in a few minutes. The total time 
consumed in preparing this cast is about 3 
hours and the technique is simple enough 
to be perfected bv a technician with a few 
weeks training. 

Surgery, after a lapse of about 5 weeks 
from the end of irradiation, is performed 
using the recognized surgical technicues for 
the particular operation. Patients are as- 
sessed very carefully before surgery. The 
site and extent of the disease in each par- 
ticular case as well as its biological behavior 
are studied. Generally, the more extensive 
the original lesion and the slower its re- 
sponse to radiation therapy, the wicer is the 
extent of surgery. The presence of poor 
prognostic factors, &.£» bone involvement, 
favored wider excision. While there was al- 
wavs a policy of preservation of as much 
tissue as possible, complete excision was 
never compromised consciously. The usual 
precautions of thick skin flaps and subse- 
quent suction were followed. The surgical 
team that performed the surgery and the 
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stages of a perspex mould formation. 


'mmediate postoperative care were famil- 
iarized with all aspects of the case including 
the relevant details of radiation therapy. 
The radiotherapist participated in all the 
stages of assessment and mapping of the 
extent of surgerv. 


pz as 


E 
4 -n 


Vic. 6. Perspex mould formulating vacuum machine. 
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| Total | Total No. | Cases with | 

| No. of | ofCases with | Delayed | | Fistula 

| Cases |. Complications | Healing | | 

| ee cae aaa aia 
New Series | 23 | 5 | 3 | 2 
Early Series | dd | 9 | 3 | 6 

m——— —— E e | sive ener NUR 2 TNT hs D E 

All | 56 14 | 6 | 8 


RESULTS OF TREATMENT 
AND COMPLICATIONS 


Patients tolerated treatment well; the 
immediate postoperative complications 
were within the acceptable range of 25 per 
cent (Table 11). Even when the dose of ir- 
radiation was 7,000 rads in 7-8 weeks and 
sometimes beyond, the total postoperative 
complication rate was 21 per cent. It is in- 
teresting to note that this figure is very 
similar to that reported by Benak e al 
where out of 29 patients treated with a 
preoperative course of irradiation to doses 
of £,000-5,500 rads in about 6 weeks 5 de- 
veloped postoperative complications. How- 
ever, a higher incidence of postoperative 
complications has been reported by other 
authors,? even with somewhat more mod- 
est doses. 

The complications encountered in our 14 
cases were: delayed healing, 6; and fistula, 
8. None of our patients died of postopera- 
tive complications and there were no inci- 
dents of carotid blow-outs. The latter com- 


plication is, in our opinion, the most serious 
as it may prove fatal if not guarded against 
at time of operation and in the immediate 
postoperative weeks. Delayed healing and 
fistula, while considered a nuisance, are not 
insurmountable; healing eventually occurs 
and almost always without any.subsequent 
surgical intervention. This was the case in .. 
all of our patients. B 

Analysis of the various factors which - 
may be related to the incidence of compli- 
cations (tvpe of operation, stage of disease 
at presentation, site of tumor, and status of 
lesion at operation) revealed the following 
findings: 

1. It is not surprising to find that the 
most relevant factor is the extent of the 
operative procedure (Table 111). Complica- 
tions occurred much less frequently when 
the operation entailed organ excision alone, 
as compared to excision of organ and lymph 
node dissection, 13 and 40 per cent, re- 
spectivelv. 

2. Complications are more prevalent 
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COMPLICATIONS OF TREATMENT AS RELATED TO OPERATION 


į i 


'Total No. of 


| | 
Operation | Tora | Cases with | Delayed | Fistula 
| Cases | Complications | Healing | 
Tumor Excision | c i i | ve | 1 
Organ Excision 15 | $ | ne | 2 
Organ -- Lymph Nodes | 2 | 10 | D: 5 
Others | 11 | I | AS ML 


No blow-outs. 
No postoperative death. 
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when there is residual disease after radia- 
tion therapy as compared to when all gross 
disease has disappeared (Table 1v), 27 and 
16 per cent, respectivelv. This factor seems 
to be more important than the stage of dis- 
ease at presentation (Table v). It is inter- 
esting to note that such a policy of treat- 
ment is well tolerated even when the dis- 
ease 1s locallv far advanced. 

3. The present policv of treatment seems 
to be equally well tolerated regardless of 
the site of origin of the primary tumor 


(Table v1). 


Sameer Rafla and Joseph Bochetto, Jr. 
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While this study is too recent to allow 
for a full report of long-term results and 
survival, one must remember that the ma- 
jority of recurrences occurred in the first 2 
or 3 years, ** The follow-up period varied 
from 6 months to over $ years. About one- 
third of the cases recurred in this period 
and an additional 14 per cent (Table vir) 
suffered from metastases. Three patients 
suffered from a degree of pain that warrants 
mention as a long-term complication. Gen- 
erally, pain in these cases heralds local re- 
currence, but in some cases patients may 
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Oral cavity 
Larynx 


Pharynx 13 
Others 3 


No blow-outs. 
No postoperative deaths. 
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| 
a | $ 
No. of || Recurrent | Cases with 
Cases | Cases | Metastases 
| 
| 
peed aay ERR Gana ese — SE Oreo te encore 
New Series | 23 i Pu | 6t 
Early Series | 33 r6 2 
Al | 56 | I9 | 8 
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| | Survival 
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Cases | Alive | Alive | Dead | Dead 
| with Pain | with | and with | without 
| Disease | Well | Disease | Disease 
1————— 
(03 | 3 | dB j| oj f 
|003 | 3 | 9 | m | a 


* One more case developed metastasis to lung with control of primary. 
t One more case developed lymph node recurrence with control of primary. 


t Two cases should be considered alive with disease. 


continue to complain of pain without evi- 
dent disease. When pain takes the char- 
acter of a toothache, it may signifv bone 
necrosis. However, bone necrosis resulting 
in a fistula formation is usually accom- 
panied by little pain and occurs most com- 
monly where the mandible has to be re- 
sected after heavy irradiation, e.g., in gingil- 
val tumors. Sequestra may continue to 
separate for periods which amounted to 2 
years In I case. 

Twenty-seven of the 56 cases treated 
(£o per cent) were alive and well at the 
time of reporting and another 6 were alive 
with disease. The management of recur- 
rent disease after such an aggressive com- 
bined attack poses a dilemma for the thera- 
pist and calls for individual assessment. 
Gold grain implants may be done in some 
cases. The procedure is simple, the patient's 
stay in the hospital is limited to a few days 
and it may result in good local control 
which in certain cases may amount to ap- 
parent cure. Local excision may be carried 
out in some cases; however, this is only 
possible if the tissues are viable enough to 
allow healing. A resultant granulating 
wound may be the best result attained. 

The frequency of metastases, especially 
in the recent series where it amounted to 
30 per cent (7 of 23), raised some questions, 
especially since the reported incidence of 
metastases in advanced head and neck tu- 
mors may be as low as 1 per cent as re- 
ported by Krishnamurthi e a/.° in a study 


of 927 cases of buccal mucosal cancers. 

While a possible disruption of the im- 
mune mechanism by the aggressive thera- 
peutic attack may be a readily acceptable 
explanation, one must consider ‘this very - 
carefully. Various studies in other instances | 
where radiation therapy was applied to 
larger volumes of lymphoid tissue, eg., 
breast carcinoma, have failed to show that 
radiation therapy hampers immune mech- 
anisms.? ô | 

Whether the development of metastases 
is only a step in the natural history of the 
disease which is allowed to be. demon- 
strated with increased patient survival is an 
attractive theory, but it still lacks conclu- 
sive evidence. The present study demon- . 
strated only that concomitant with the high 
incidence of metastases, over $0 per cent of 
the patients are alive and well at time of 
reporting. 

Analvsis of the various factors which 
may affect the results of treatment reveals 
that the most important one Is perhaps the 
Stage of disease at presentation (Table 
vii). All the 8 patients treated with Stage 
u disease were alive and well at time of re- 
porting, also 10 of the 17 patients with 
Stage 1v were alive and well at time of re- 
porting. Other factors, such as the presence 
of residual gross disease after radiation 
therapy and the extent of surgical proce- 
dure did not seem to affect the results of 
the present study significantly. 
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BIOLOGIC DOSE RESPONSE delivered and histologic changes in t 


Histologic examinations of the operative Figure 8 represents the same findings 
specimens of the 23 cases which form the lated to involved lymph nodes. Hist 
new series were carried out in detail to de- changes in tumor (or involved | 
termine the effect of the various dose levels nodes) were classified into 3 categ 
which were delivered to the tumor and complete disappearance of the tumor; 
various groups of lymph nodes. Figure 7 mal residual disease; or significant ^ 
represents the relation between the doses lesion. For the purpose of easy compa 
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Fic. 8. Relation of dosage to response of significant lymph nodes. 


standard nominal doses were used. 

Lessons drawn from this comparative 
study can only be interpreted as leads 
rather than final conclusions. Considering 
the primary tumor, out of 8 tumors treated 
with doses exceeding 1,900 rets, 6 dis- 
appeared completely, while 2 showed re- 
sidual viable tumor. The latter 2 cases were 
gingival tumors which had involved the 
mandible. It seems that while a high dose is 
capable of eradicating the majority of tu- 
mors, some may survive, necessitating sub- 
sequent surgery. When the nominal stan- 
dard dose was between 1,800 and 1,900 rets, 
all the tumors (5 cases) studied showed a 
minimal residual tumor. Where the dose 
was between 1,600 and 1,800 rets, 3 tumors 
(of 8) showed significant viable tumor, 4 
showed a minimal residue and only 1 dem- 
onstrated complete destruction. of the 
tumor. 

The lesson is rather clear—the higher 
the dose delivered the better the chances 
of complete sterilization of the tumor. 


Fletcher* reported similar findings in the 
treatment of supraglottic lesions (T and 
Ts . 

However, as the histologic examination 
of operative specimens revealed the pres- 
ence of residual disease in about two-thirds 
of the cases, it seems that subsequent sur- 
gery was necessary for local control of the 
disease. 

As far as lymph nodes are concerned 
(Fig. 8), the findings seem to be somewhat 
different; when the nominal standard dose 
exceeded 1,630 rets, the tumor disappeared 
on 18 of 19 occasions. Pretreatment histo- 
logic verification was not carried out in all 
cases as this is not a routine procedure. 
However, as staging depends on the clinical 
assessment of lymph nodes and not on his- 
tologic biopsy, the relevance of this finding 
must be taken in this context. Votava 
et al? reported similar findings claiming 
that a high percentage of lymph nodes 
(3-5 cm. in diameter) are sterilized by 
6, 500~7,000 rads in 6}~7 weeks. As a re- 
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sult of this finding, we are debating the 
feasibility of limiting post irradiation sur- 
gery to primary tumor alone rather than a 
commando type procedure (primary tumor 
and lymph nodes iz foto) in cases where 
lymph nodes disappear completely under 
radiation therapy. 


CONCLUSION 


It seems that advanced head and neck 
tumors stand an improved chance of local 
control after being treated with a radical 
course of radiation therapy followed bv full 
surgery. 

This line of management seems to be rea- 
sonably well tolerated with an acceptable 
degree of morbidity. 

It also seems that metastatic lymph 
nodes respond more readily than primary 
tumors to biologically equivalent doses. 


Sameer Rafla, M.D. 

Department of Radiation Therapy 
The Methodist Hospital 

sob Oth Street 

Brooklyn, New York 11214 
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ELECTRON BEAM THERAPY OF HEAD AND- 
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E 


and RALPH M. SCOTT, M.D. 
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HE 1950s and 1960s were exciting 
vears in the field of radiation therapy. 
Among the many advances were the refine- 
ment of cobalt 60 techniques and the 
spreading interest in the utilization of the 
betatron and the linear accelerator in the 
United States. Electron beam therapy 
from these high-energy capabilities seemed 
promising, particularly in the treatment of 
neoplasms of the head and neck area, be- 
cause of its high dose at tumor depth and 
subsequent quick fall-off in adjacent nor- 
mal tissue. The potential for maintenance 
of skin-sparing effect and preservation of 
oil, sweat and salivary gland function on 
the uninvolved side was noted. The radio- 
therapist, who to this point in time had 
utilized opposed field photon therapy for 
head and neck tumors with its effects on 
the uninvolved as well as the involved side, 
welcomed the possibilities of this potential. 
Patients, whose tumors involving the 
oral and pharyngeal areas could be encom- 
passed in single fields, could be considered 
as prime candidates for electron beam ther- 
apy. The physical characteristics of this 
type of beam showed it to approach elec- 
tronic equilibrium swiftly, deliver, a high 
dose to the tumor area and, by the nature 
of its quick fall-off, not to include large and 
uninvolved areas of normal tissue beyond 
the tumor mass (Fig. 1). 

With this concept in mind, the Radiation 
Center of the University of Louisville ac- 
quired a 25 mev. betatron with electron 
capabilities in late 1964. 

This report reviews our experience with 
the electron beam from 1965 through 1971. 
During this period 4,100 new patients were 
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Fic. 1. Depth dose distribution for direct electron 
beam; published data. 


seen and treated at the Center, and the 
candidates for electron beam therapy were 


oral cavity and pharyngeal tumors were 
included in the study, until it became ap- 
parent that this new technique offered no 
decided advantage in the treatment of 
pharyngeal lesions. Subsequent admissions 
were from the oral and oro-pharyngeal 
areas. Histologically, most of these tumors 
were squamous cell, with a small number of 
Iymphoepithelioma. Parotid tumors were of 
the mixed type. No attempt was made to 
select tumors confined to primary site; 
those with lymphadenopathy were included 
as they presented. Sixty per cent of tumors 
were in male patients. Age span included 39 
to 8o vears, with the greatest number in the 
so to 65 year age group. All cases reported 


* Presented at the Seventy-fourth Annual Meeting of the American Roentgen Ray Society, Montreal, P.Q., Canada, September 25- 


28, 1973. 


From the Radiation Center, University of Louisville School of Medicine, Louisville, Kentucky. 


f Associate Director, Radiation Center. 
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hic. 2. Densitometry system. Radiation Center. 


were treated with curative attempt with 
electron beam only. Lesions were staged ac- 
cording to the American Joint Committee 
for Cancer and End-Results Reporting, 
utilizing the clinical staging of Oral Cavity 
1967 and Pharynx 196s. 


TREATMENT PLANNING 


The energies of the electrons emploved 
varied between 10 and 25 mev., and related 
to the size and depth of the tumor and to 
the depth at which the “fall-off” was de- 
sired, in order that the normal tissue be- 
vond the tumor not be irradiated. 

Energies less than 10 mev. did not pro- 
duce sufficient penetration to warrant their 
use in this study. The depth dose determi- 
nations upon which our treatment plans 
were based resulted from actual measure- 
ments on our own “donut” as advocated bv 
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Fic. 4. Depth dose distribution, 12 mev. electron 
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Schulz? rather than depending on beam 
energy determinations gathered from pub- 
lished data. The data employed by our 
physicist utilized the film density svstem, 
recognizing the known problems of film 
densitometry. This system made use of in- 
dustrial film, read and analyzed by a densi- 
tometer and printed out by a printing per 
cent digital voltmeter and output writer* 
(Fig. 2). The system and the technique for 
its use have been described by our physi- 
cist, Jacobson, in 1970.2 These data con- 
firmed high dose levels within 1 mm. of skin 
surface, wide and persistent dose levels at 
the 8oth percentile, and fast fall-off to the 
20th percentile at depth (Fig. 3). Film den- 
sitometry also demonstrated the field asym- 
metry inherent in our present “donut” in 
the betatron (Fig. 4 through 9). Marked 
differences were observed in the planes par- 
allel to and perpendicular to the axis of the 
tube. These differences must be considered 


* Artronix Instrument Co., St. Louis, Missouri. 


381713. 









[rz MeV e] Mes EE 
" comb. Stadt ree 
RR B 





aw 


Pera ee ae 


Fic. $. Depth dose distribution, 12 mev. electron 
beam, parallel to axis of tube. 


Vor. 120, No. 3 






etis Qo 08 toni a decode 
M sn. vac 
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in treating planning. Another factor con- 
sidered in planning was the question of tis- 
sue inhomogeneity, particularly in such as 
tonsillar lesions, where bone was interposed 
between beam and tumor. Some compensa- 
tion for the beam-absorbing effect of bone 
on electrons must be incorporated into cal- 
culations of tumor dosage. On the basis 
that 1 cm. of bone is equal to 1.65 cm. of 
soft tissue, Johns? suggests that 0.65 X the 
thickness of bone in cm. should be added to 
total depth calculation. Phantom studies 
are being continued by our physicist to 
more completely evaluate this question, as 
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Fic. 7. Depth dose distribution, 24 mev. electron 
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well as utilizing thermoluminescence dosim- 
etry values which compared well with our 
densitometry data. Single treatment por- 
tals were used, occasionally with bolus 
when presence of tumor at the skin dictated 
such. Field size varied between 48 and 120 
cm. Total tumor doses varied between 
5,500 to 7,000 rads, utilizing straight and 
split-dose techniques over 30 to 68 elapsed 
days and treating with 20 to 35 fractions. 
Applicators of appropriate size to cover the 
estimated tumor extent plus a suitable 
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margin were chosen, as was the energy, per- 
mitting the dose desired at the 80 per cent 
isodose line. 


MATERIAL 


One hundred and twenty-three patients 
with proven histologic diagnosis of cancer 
of the oral and pharyngeal areas of head 
and neck were treated for cure during the 
period 1965 through 1971. A minimum of 2 
vears follow-up time has passed and some 
. cases are at risk as long as 7 years. Table 1 

. shows the number of cases in each anatomic 
area and the extent of each tumor, accord- 
ing to the TNM system, with the exception 
of the 20 parotid tumors which have no 
staging mechanism at this time. 

It was noted early in the study that only 
2 of 8 patients with pharyngeal carcinoma 
survived to the 2 vear point, and enthusi- 
asm for treating this group with electrons 
declined. Hosvever, the tonsillar group of 
oropharyngeal tumors responded better 
and 22 were included. Twenty-four cases 
involving lateral margin of tongue, I; pa- 
tients with buccal mucosal lesions, 14 pa- 
tients with lesions in floor of mouth, II pa- 
tients with tumors on the alveolar ridge, 
and 9 patients with tumor in the retro- 
molar trigone were treated. Of the 103 
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lesions, where staging was applicable, 66 
were limited to the primary area, 37 had 
lymph node involvement: 60 per cent were 
without lymphadenopathy, 40 per cent 
with lymphadenopathy. Nineteen patients 
with lymphadenopathy were classified as 
N,; 18 had large, fixed lymph nodes, Nas. 


RESULTS 


Of the 123 patients treated, 7o survived 
to the 2 year period and 46 are still at risk 
2 plus to 7 years. Table m identifies the 2 
year survivors in each anatomic group and 
indicates the stages of those cases at risk. 
Of the 46 at risk 4 patients with N.N, dis- 
ease survived; the remaining 42 patients 
at risk had no lymph node involvement. 
Sixty-one died of cancer; 11 others died of 
nonmalignant disease; 5 died of second pri- 
mary lesions. 

Of 24 cases of carcinoma of. = lateral 
edge of the tongue 13 survived 2 years, de- 
spite I1 cases of Stage 11 and iv pube 
Nine cases remain at risk, all of which were 
without lymph node extension. Of 22 cases 
of tonsillar disease, 14 survived 2 years and 
7 remain at risk, § without lymph node ex- 
tension. Only 2 of 1o patients with lymph 
node spread are at risk. The highest per 
cent survival was in t5 cases of buccal mu- 


TABLE I 
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(1965-1971) 
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Area a 
i Cases ] Ny I 
Tongue 24 9 
Buccal mucosa 16 3 
Floor of mouth 14 3 
Alveolar ridge i1 2 
Retromolar trigone 9 3 
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Tage H 


ELECTRON BEAM THERAPY 


SURVIVAL 


dots No. of 2 Year 
Cases Survival 
Tongue 24 13 
Buccal mucosa 1S 10 
Floor of mouth 14 9 
Alveolar ridge 1I & 
Retromolar trigone 9 5 
Tonsil a2 14 
Pharynx 3 2 
Parotid 20 {2 


cosal carcinoma; 10 of 15 reached 2 year 
survival and 8 cases, all without lymph 
node involvement, remain at risk. The 4 
N, cases failed to survive. In the floor 
of mouth tumors 9 of 14 cases survived 2 
years, but only 4 are at risk, all without 
lymph node extension. Five of 11 carcino- 
ma of the alveolar ridge cases survived to 
the 2 year point; only 2 with early lesions 
without lymphadenopathy are at risk. Five 
of 9 cases of carcinoma in the retromolar 
trigone survived 2 years; 4 remain at risk. 
Again, none of these had initial lymph node 
involvement. 

The pharyngeal group, as noted, had 
only 2 patients of 8 surviving 2 years. One 
patient with a Stage 1v lesion is at risk and 
must be considered unusual. The oro- 
pharyngeal tumors, specifically the tonsil- 
lar group, have already been enumerated. 
Of the 20 patients with parotid tumors, 12 
survived 2 vears and 10 are still at risk. 


TIME-DOSE RELATIONSHIPS 


Eighty-four per cent of patients were 
treated to a total tumor dose of 6,000 to 
6,600 rads in 40 to 43 days at 200 rads/day 
utilizing “straight” technique, or to 6,500- 
7,000 rads in 63-67 days employing “split- 
dose" therapy. Eight per cent of cases re- 
ceived 5,500 rads in 22 treatments in 30 
elapsed days, and 8 per cent received 6,000 
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Stage Stage Stage Stage 
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rads in 20 treatments in 49 elapsed days. 
Application of the Nominal Standard Dose 
of Ellis! to these dosage schedules. gave 
“ret” (roentgen equivalent-therapy) values 
of 1,770, 1,876, 1,804 and 1,808, which led 
us to believe that these. techniques pro- 
duced no significant variations in dose, and 
were comparable. Calculating these figures 
according to the latest modification of the 
Ellis formula? and utilizing TDF (Time- 
Dose- Fraction) tables, TDF 108-TDF 109- 
TDF 102-TDF 107.5, these TDF values 


are even more comparable. 


COMPLICATIONS 


While those patients whose lesions per- 
sisted after treatment demonstrated exten- 
sive necrosis and incurred marked mal- 
nutrition, no persistent necrosis was noted 
in the surviving patients. Three such pa- 
tients with ulcerated areas responded to 
conservative management. There were no 
cases of bone necrosis in those patients with 
local tumor control. 


DISCUSSION 


The objectives of this study, as con- 
ceived in 1964, were to investigate the effec- 
tiveness of electron beam therapy and com- 
pare it with photon therapy in the hope 
that it might be better tolerated by the 
patient, with less permanent damage to 
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normal tissue and at least equal in survival. 
Candidates for electron beam therapy must 
be selected, so that no lesion approaches 
the midline. The lateral border of the 
tongue, buccal mucosa, retromolar trizone 
and alveolar ridge proved ideal for this type 
of therapy, as well as the tonsillar area of 
the oropharyngeal group. The 2 vear deter- 
minate survival of tongue (so per cent), 
buccal mucosa (66 per cent), retromolar 
trigone (58 per cent), and alveolar ridge 
(56 per cent) compares favorably with sur- 
vival of comparable lesions treated with 
photon therapy. In our series, the ficor of 
mouth group with co per cent 2 year sur- 
vival did not approach the 65 per cent 2 
year survival with photon therapy and we 
felt that these lesions, even though early 
and without lymphadenopathy, were too 
close to midline. Our early experience with 
pharyngeal lesions quickly indicated that 
these lesions were also close to midline, per- 
mitting access to spread via lymphatic ves- 
sels; direct extension of tumor was out of 
the high intensity area of the beam and was 
best approached by opposed portals. Thus 
the advantage of the electron beam therapv 
was lost to these patients. 

The influence of stage was observed, in 
that 42 of the 46 patients at risk over 2 
vears were free of lymph node involvement, 
and only 4 patients with mobile or fixed 
lymphadenopathy (1 tonsil, 2 tongue) are 
at risk. Even though 3 of the buccal mu- 
cosal lesions were TN, (Stage I, 2 of 
these are still at risk. Of 20 T:N, lesions 7o 
per cent are at risk. Of 38 T:N, lesions 
39.9 per cent are at risk. These figures asso- 
ciate survival with lymph node-free lesions 
and are comparable to the same lesions 
treated with photon therapy. 

Tolerance of treatment by the patient 
was noteworthy with respect to nutrition 
which was in part dependent on degree of 
reaction of the mucous membrane of the 
oral cavity. Of 123 patients, 61 patients re- 
ceived straight therapy and 42 "split-dose" 
therapy. Of the 42 patients, only 13 were 
rested because of confluent mucositis or 
pain; the remaining 29 patients were on a 
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planned split-course regimen because of the 
high stage of the lesion. No patient had 
therapy interrupted because of skin re- 
action. 

While 82 per cent of the patients incurred 
skin erythema, in 24 per cent proceeding to 
moist desquamation, all responded to con- 
servative management. The permanent 
hyperpigmentation or “bronzing” some- 
times referred to did follow therapy in I4 
cases, but lesser pigmentation characterized 
the late skin reaction in the remaining 
cases. The degree of skin reaction was not 
found directly dependent on beam energy 
in field size up to 120 cm.2. Tapley® similarly 
observed that field size does not have a sig- 
nificant effect on the production of ad. 
vanced skin reactions. In her series the 
higher total dose did produce wet desqua- 
mation and fibrosis. In our series of 46 pas 
tients at risk only 2 were noted to manifest 
marked fibrosis. Epilation was permanent. 

Since only one side of the oral cavity was 
subjected to irradiation, salivary gland 
function was better preserved with electron 
beam therapy and dental correction was 
necessary only on the involved side. As a 
consequence nutrition was better, as indi- 
cated by less weight loss among patients 
during the period of treatment, and there 
were less dental problems in the survivors 
because of saliva production levels ap- 
proaching normal, 

In 14 cases in which surgery followed 
radiation therapy for attempts at salvage 
following persistence or recurrence of dis- 
ease, the surgeons noted no greater prob- 
lems with operative techniques and post- 
operative healing compared with the simi- 
lar cases treated with photons. 


CONCLUSIONS 


This study permits the following con- 
clusions: 

Electron beam therapy applied by single 
portals to lesions of lateral border of 
tongue, buccal mucosa, floor of mouth, al- 
veolar ridge, retromolar trigone and tonsil- 
lar area is well tolerated by patients, and is 
productive of less permanent damage to tis- 
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sues of head and neck than photon therapy. 

Treatment planning is simplified and ac- 
curate daily field reproduction more easily 
accomplished. 

Control of disease is comparable to pho- 
ton therapy and the quality of life, follow- 
ing therapy, 1s improved. 

Daniel A. Tobin, M.D. 

Radiation Center 

University of Louisville 

soo South Floyd Street 

Louisville, Kentucky 40201 
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OBSERVATIONS ON FIFTEEN INOPERABLE/NONRE- 
SECTABLE CASES OF RECTAL CANCER GIVEN 
PREOPERATIVE IRRADIATION* 


By MORTON M. KLIGERMAN,t and NELSON URDANETA.LAFEE 


NEW HAVEN, CONNECTICUT 


A part of a retrospective review of 102 

patients treated for inoperable or re- 
current carcinoma of the rectum by the 
authors,? a group of 16 patients was segre- 
gated because they had a cumulative sur- 
vival considerably better than the 102 
patients grouped as a whole. One of the 16 
had 2 major primary carcinomas and is ex. 
cluded from this presentation, 

The remaining 15 of these patients were 
treated intensively with radiation therapy 
either because the radiotherapist believed 
that high dose irradiation would give the 
best palliation or because the radiotherapist 
believed that the anatomic reason for in- 
operability-was minimal and that intensive 
irradiation could render the patient oper- 
able. Because the cumulative survival of 
thesé patients having moderatelv advanced 
to advanced carcinoma compares well with 
the over-all survival of patients with car- 
cinoma of the rectum,! the authors believed 
that it would be worthwhile to examine 
each of these patients in detail to see if 
there were any common characteristics 
which could be used in the future as a guide 
to the management of apparen tly clinically 
inoperable or nonresectable carcinoma of 
the rectum by a combination of intensive 
radiotherapy followed bv radical surgerv. 


MATERIAL 


Ot the 102 patients who received pallia- 
tive irradiation, 16 were inoperable either 
on clinical grounds or because they had 
been previously operated on with the intent 
to resect and found to be nonresectable. 

One of these patients is eliminated from 


consideration because he had 2 carcinomas 
of the colon discovered at the same time. 
A carcinoma of the cecum had been success- 
fully resected 15 days before the start of 
radiation therapy for the inoperable carci- 
noma of the rectum. The patient's cancer 
was not resectable because the tumor had 
invaded the anterior perineum. Subcu. 
taneous nodules were present in the per- 
ineum at the time of the initial exami- 
nation. 

A second patient with a previous tumor 
was included in the series, This patient had 
a lump in the right neck removed 11 years 
previously. It proved to be a lymphosar- 
coma and was treated by radical radio. 
therapy. Since there was no evidence of the 
former disease at the time he was sent to us 
for evaluation, he was included in this 
study. 

Therefore, 15 patients were available for 
examination. The age of the patients varied 
from 47 to 77 years. There were 8 males 
and 7 females. All had a histologic diag- 
nosis of adenocarcinoma. Eight of the 
patients were clinically judged inoperable. 
Seven were operated on previously with 
the intent to resect the primary tumor, but 
were found to be nonresectable at the time 
of the operation. One of these patients had 
acute abdominal symptoms. During pre- 
treatment evaluation, a large lesion ob. 
structing the rectosigmoid was found. At 
operation the large carcinoma of the recto. 
sigmoid was identified and was found to 
have perforated the bowel wall forming a 
large pelvic abscess. Also, gross involve. 
ment of the periaortic lymph nodes was 


* Presented at the Fifty-fifth Annual Meeting of the American Radium Society, Colorado Springs, Colorado, April 22-26, 1973. 
From the Department of Radiology, Yale University School of Medicine and the Radiotherapy Service of the Yale New Haven Hos- 
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* 3 


624 


Vor. 120, No. 3 


identified, and a biopsy obtained from a 
lymph node near the inferior mesentery 
artery was positive. When the patient was 
sent for radiation therapy 2 months after 
the surgical procedure, a firm mass, ap- 
proximately 6 cm. from the anal verge, 
could be palpated which appeared to be 
fixed to the pelvic wall. 

Thirteen of the 15 patients were suitable 
for exploration after radiotherapy. The 2 
not suitable were 1 who was clinically in- 
operable and 1 who had previously been 
operated on but found nonresectable. Nine 
of the patients explored were resected. 
Four of them had been operated upon 
previously and found nonresectable (more 
than half the number who were previously 
found nonresectable at operation). Five pa- 
tients who had been clinically inoperable 
were among those later found suitable for 
exploration and subsequent resection. 

The original reasons for nonresectability 
at operation or for clinical inoperability 
were fixation to the bladder in 2 cases, to 
the sacrum in 3, to the prostate in 2, to the 
vagina in 3, and to the pelvic wall in 4 
(with 2 patients demonstrating fixation to 
more than one structure). Generalized fixa- 
tion was found in 2 cases. Fixation was not 
a factor in 2 other cases. The lesions were 
clinically judged too large for resection. In 
1 of those cases the liver was judged clini- 
cally positive as well. 

The treatment field always included the 
entire pelvis. Nine of the patients received 
irradiation portals typical of the preopera- 
tive protocol reported earlier.? In addition 
to the entire pelvis, this treatment includes 
the lymph node drainage of the rectosig- 
moid along the superior hemorrhoidal ves- 
sels to the origin of the inferior mesenteric 
artery. This is usually at the level of the 
second lumbar vertebra. In 3 of the pa- 
tients additional radiation was given 
through a coned down portal to the gross 
extent of the primary tumor. The dose 
ranged from 3,500 rads in 30 days to 5,900 
rads in 53 days. These doses were equated 
by a cube root formula to a 30 day approxi- 
mate iso-effect dose (ranging from 3,500 to 


Inoperable Rectal Cancer Given Preoperative Irradiation 


625 
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Fic. 1. Carcinoma of rectum. Fifteen selected in- 
operable/nonresectable cases. Thirteen of the 15 
patients were explored and g of these had resec- 
tion. The 4 year cumulative survival is 20.2 per 
cent. 


4,800 rads), as well as the nominal single 
dose (ranging from 1,146 to 1,768 rets). 
Four patients received subsequent radia- 
tion treatment, 3 for metastatic recurrence 
and 1 for vaginal extension with bleeding. 


RESULTS 


Inspection of Figure 1 reveals a: 5 year 
cumulative survival of 20.2 per cent; Three 
of the 4 patients alive were free of disease 
at 21, 33, and 85 months. One patient. was 
alive at 75 months with local recurrence. 
However, only 1 patient who died was free 
of disease at the time of death (3 months 
after treatment, due to postoperative com- 
plications). Three had recurrent masses in 
the pelvis; others had disease in the liver, 
abdominal lymph nodes, or bones. 


DISCUSSION 


In these cases, the authors were most 
interested in the original reason for in- 
operability, so that indications could be 
established for intensive radiotherapy of 
nonresectable or inoperable lesions with 
expectation of re-operation or exploration. 
In the 7 patients who were clinically 
judged inoperable, 2 were listed so because 
the surgeons believed resection would be 
dificult. In 1 of these 2, the liver was 
clinically enlarged and the liver function 
tests were abnormal. The scan was ques- 
tionable. A liver needle biopsy was per- 
formed before the patient was sent for pre- 
operative irradiation. This was negative. 
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However, this patient became jaundiced 
during irradiation and was never operated 
upon. All other patients considered inop- 
erable clinically had gross extension into 
the surrounding structures which the sur- 
geons felt clearly indicated inoperability. 

Relating the degree of gross tumor re- 
gression after radiotherapy with the tumor 
dose and time of delivery revealed no cor- 
relation with the dose delivered or with the 
nominal single dose (NSD). It has been 
pointed out previously? that the degree of 
gross tumor regression after intensive radi- 
ation therapy is not an indication as to the 
amount of tumor cells left. In rectal carci- 
noma, particularly, reactive fibrosis and 
mucin lakes can make up appreciable 
amounts of the tumor volume. Involve- 
ment of the lymph nodes could be judged 
only in the resected cases. Of the 9 patients 
resected, 3 were categorized as Dukes’ A 
(wall involvement but no spread beyond 
the serosa), and one as Dukes’ B (wall in- 
volvement. and. spread beyond the serosa 
but no distant metastases). One of the 
Dukes’ A cases had proven tumor fixed to 
the bladder and sacrum at the time of 
earlier operation. Four of the resected cases 
were classified as Dukes’ C (spread through 
the wall, involvement of the serosa, and 
metastases to regional lymph nodes). One 
resected case was not classified at operation 
according to Dukes’ system, but exhibited 
fixation to the sacrum (as at the earlier 
operation), positive proximal margins, and 
negative lymph nodes. 

The untoward effects of radiation were 
minimal. Five patients had diarrhea, subse- 
quently controlled by medication and/or a 
reduction of the daily radiation dose. One 
patient had contact dermatitis around the 
colostomy, and another had second degree 
epidermitis in the perineum. However, in 
the 13 patients explored, 5 had postopera- 
tive complications, with 1 death at 3 
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months without evidence of disease. Death 
was due to acute tubular necrosis and 
wound dehiscence. Inspection of the cumu- 
lative survival curve of these 15 patients 
indicates that their survival compares sur- 
prisingly well with the figures given for the 
over-all results of treatment for all patients 
in all stages of rectal cancer. 


CONCLUSIONS 


This small series of advanced carcinoma 
of the rectum treated with intensive pre- 
operative irradiation and yielding a 5 year 
cumulative survival rate of 20.2 per cent 
suggests that patients with advanced local 
disease should be offered such combined 
treatment to see 1f these results are main- 
tained in a larger series. 

In these cases, response leading to resec- 
tion appeared to be independent of the 
type of fixation and size of the lesion. If 
more patients exhibiting inoperable or non- 
resectable disease limited to the true pelvis 
were given an opportunity for this type of 
treatment, the cumulative results might 
reveal more definitive indications for inten- 
sive radiotherapy followed by exploration 
and possible resection. 


Morton M. Kligerman, M.D. 

Cancer Research and Treatment Center 
University of New Mexico 
Albuquerque, New Mexico 87131 
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SERUM ALPHA-FETOPROTEIN AND Ga” CITRATE 
UPTAKE IN HEPATOMA* 
By TAKASHI SUZUKI, M.D.,f YOSHIRO MATSUMOTO, M.D.,f TADAO MANABE, M.D.,4 
ICHIO HONJO, M.D.,t KEN HAMAMOTO, M.D.,§ and KANJI TORIZUKA, M.D. 


KYOTO, JAPAN 


T has been widely documented that as- 

say of serum alpha-fetoprotein (AFP) is 
a unique and epochmaking screening test 
for the diagnosis of hepatoma. Many in- 
vestigators, however, have indicated that 
in several cases of hepatoma, AFP could 
not be demonstrated to allow confirmation. 
The identification of these AFP negative 
hepatomas is still a challenging problem, 
but no satisfactory method of screening 
them has yet been established. In previous 
studies, we reported that intravenously in- 
jected Ga citrate accumulates in some 
carcinomas of the liver.?!? By means of 


and Ga* scintigraphy—the 2 


correlated the results obtained by the 2 
methods. 

This report aims to clarify the relation- 
ship of serum AFP levels with deposition of 
Ga citrate in hepatomas, and to stress the 
value of Ga scintiphotography in the dif- 
ferentiation of AFP negative hepatoma 
from other AFP negative diseases such as 
cholangioma, metastatic carcinoma and 
cirrhosis of the liver. 


MATERIAL AND METHOD 


During the past 3 years, both quantita- 
tion of serum AFP and scintiphotography 
with Ga” citrate were performed in 71 pa- 
tients with histologically or surgically 
proven carcinoma of the liver. There were 
27 hepatomas, 5 cholangiomas and 39 
metastatic carcinomas of the liver. 


AFP in the serum was determined by the 
double diffusion method of Ouchterlony. 
The anti-AFP serum used was an immuno- 
chemically specific monovalent antiserum 
prepared by immunizing a horse with 
highly purified AFP from a human fetus. 
For quantitative immunoassays, all the 
sera of AFP positive patients were assayed 
by the single radial immunodiffusion meth- 
od of Mancini. This method possessed a 
sensitivity level of 10 ug./ml. of AFP. 

Scintiphotography was performed 3 to 4 
davs after the intravenous administration 
of 1.5 to 2.0 mc Ga” citrate, A Nuclear- 
Chicago PHO/Gamma: HF scintillation 
camera was employed for this study. Im- 
mediately after the Ga™ citrate study, a 
scintiphoto with Au!** colloid was made, 
keeping the patient in the same position. 
This study was carried out 30 minutes after 
the intravenous administration of 100 pc 
Au!?? colloid. The scintiphotos obtained by 
the 2 procedures were compared to deter- 
mine the distribution of Ga* in the tumor, 
which was shown as a defect in the Au!?? 
colloid distribution. Each scintiphoto was 
further observed by a 1600 channel ana- 
lyzer connected to the instrument. The 
distribution of Ga® in the areas of normal 
liver was uniform, while that in the cancer- 
ous portion varied. Consequently, the up- 
take of Ga citrate in the tumor was con- 
ventionally graded into 5 degrees in com- 
parison with that in the noncancerous area 
of the liver: greatly increased uptake; mod- 
eratelv increased uptake; slightly increased 
uptake; equilibrated uptake; and decreased 
uptake. 


* From the First Department of Surgery and Department of Radiology, Kyoto University Medical School, Kyoto, Japan. 
+ Staff of First Department of Surgery, Kyoto University Medical School. 


t Professor of First Department of Surgery, Kyoto University 


Medical School. 


& Assistant Professor of Department of Radiology, Kyoto University Medical School. 
i Professor of Department of Radiology, Kyoto University Medical School. 
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lTasrEI 
RESULTS OF SCINTIPHOTOGRAPHY WITH GAÜ CITRATE IN 71 PATIENTS WITH CARCINOMA OF THE LIVER 
má INDUTUS FO ool mop aa 
| Uptake of Ga®™ citrate in the lesion | 
anaana m E EEA E ——— HN | Tot 
a 
| Greatly Moderately Slightly p an | | 
Eos $3 4 ..,. Equilibrated Decreased 
| increased increased increased 
Hepatoma | 7 5 s 7 1 | 25 
Cholangioma | O 9 o 1 4 | g 
Metastatic carcinoma | © o 3 10 27 | 39 
Total a 5 9 18 12 | 71 
RESULTS are all hepatomas, and 4 with slight uptake 


serum AFP (10-1,225 ug./ml.) was de- 
tected in 17 of 27 patients with hepatoma 
(63 per cent). None of the patients with 
_cholangioma or metastatic carcinoma had 
measurable serum AFP, 

Scintiphotography showed greatly in- 
creased uptake of Ga9 in 7 tumors (all 
hepatomas); moderately increased uptake 
in § (all hepatomas); slightly increased up- 
take in 9-(7 hepatomas and 2 metastatic 
carcinomas); equilibrated uptake im 18 (7 
hepatomas, 1 cholangioma and tc meta. 
static carcinomas); and decreased uptake 
in 32 (1 hepatoma, 4 cholangiomas and 27 
metastatic carcinomas) (Table 1). Of io 
AFP negative hepatomas, 4 showed greatly 
increased uptake of Ga”, 3 moderately in- 
creased uptake, 2 slightly increased uptake 
and 1 equilibrated uptake. Table 11 shows 
the grade of Ga" uptake in the sa lesions 
with AFP negative carcinoma of the liver, 
of which 7 with much uptake of the isotope 


consist of 2 hepatomas and 2 metastatic 
carcinomas. Figure 1, 4 and B, shows the 
scintiphotos of the liver with AFP negative 
hepatoma, which occupies the right hepatic 
lobe. Greatly increased uptake of Ga® ci- 
trate is seen in the lesion, which corresponds 
to a filling defect in the scintiphoto with 
Au!’ colloid. The scintiphotos of another 
patient with AFP negative hepatoma are 
revealed in Figure 2, Æ and B. It can be 
seen that maximum uptake of Ga" is pres- 
ent in the left half of the liver, which corre- 
sponds to a defect of the Au colloid uptake. 

As regards the remaining AFP positive 
hepatomas, only 5 of 17 showed great 
amount of Ga* uptake and nearly one- 
third of them revealed equilibrated uptake 
of the isotope (Table 11). One hepatoma 
with decreased uptake of Ga was that 
which had been effectively treated prior to 
the study with local infusion chemo- 
therapy. Figure 3, 4 and B, shows the 


Tape II 


RESULTS IN 54 AFP NEGATIVE CARCINOMAS OF THE LIVER 
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scintiphotos of a hepatoma with 1,225 
ug./ml. of serum AFP. Corresponding to 
the area of defective Au!** colloid uptake in 
the right hepatic lobe, equilibrated uptake 
of Ga" citrate Is seen. 

Liver cirrhosis was present in 15 patients 
with hepatoma: 4 (1 AFP positive and 3 
AFP negative) showed greatly increased 


Fic. 1. A gg year old male with alpha-fetoprotein 
(AFP) negative hepatoma. 

(A) Scintiphotogram with Ga" citrate. Greatly 
increased uptake of the isotope is shown in the 
right hepatic lobe (arrow). (B) Scintiphotogram 
with Aw? colloid. A filling defect in the right 
hepatic lobe corresponds to the area of maximum 
uptake of Ga?! citrate. 
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Fic. 2. A $9 year old male with AFP negative hepa- 
toma. 

(4) Scintiphotogram with Ga? citrate. Greatly 
increased uptake of the isotope is seen in the left 
half of the liver (arrow). (B) Scintiphotogram with 
Au!’ colloid. A defect corresponds to the area of a 
large amount of uptake of Ga"? citrate. 


uptake of Ga"; 3 (1 AFP positive and 2 
AFP negative) showed moderately in- 
creased uptake; 4 (all AFP positive) 
showed slightly increased uptake; and 4 
(all AFP positive) showed equilibrated up- 
take. Of the remaining 12 hepatomas with- 
out cirrhosis, 3 showed greatly increased 


* 


uptake of the isotope (2 AFP positive and 1 
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Taste I 


CORRELATION BETWEEN UPTAKE OF GA® AND SERUM AFP IN 27 HEPATOMAS 
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AFP negative); 2 moderately increased up- and 2 AFP negative); 3 equilibrated upt 
take (1 AFP positive and 1 AFP negative); (2 AFP positive and 1 AFP negati 
3 slightly increased uptake (1 AFP positive and 1 decreased uptake (AFP posit 
(Table 1v). 

Table v summarizes the results obta: 
by the present study. 


DISCUSSION 


As a screening test for patients ' 
hepatoma, the assay of serum AFP 
proved to be exceedingly valuable. ` 
procedure offers much not only in the 
tection of earlier stages of hepatoma, 
also in the evaluation of the effect of t: 
ment on the lesion. The quantitative 
of AFP, however, varies widely in cas 
hepatoma, and this test sometimes fal 
differentiate hepatoma from other dis: 
of the liver. According to previous rep 
AFP may be absent in 20 to $0 per ce 
patients with hepatoma, ^*^^ The sc 
ing of these AFP negative hepatomas 
paramount importance, but no u 
screening method has yet been establi 
In the present series, 37 per cent ¢ 
hepatoma cases were AFP negative, 


«X 


iG. 3. A 49 year old male with AFP positive 
toma. 

(4) Scintiphotogram with Ga" citrate. 
librated uptake of the isotope is shown in th 
hepatic lobe (arrow). (B) Scintiphotograr 
Aut’ colloid. A defect is seen in the area 
equilibrated radioactivity of Gas? is demons 
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Taste IV 
CORRELATION BETWEEN UPTAKE OF GAS AND CO-EXISTING LIVER CIRRHOSIS IN 27 HEPATOMAS 
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| . a | c disci 
Hepatoma with | 
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Hepatoma without | | 
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i i 
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scintiphotography with Ga" citrate was 
used as a further diagnostic technique for 
screening them. 

Ga® citrate has been recently accepted 
as a positive scanning agent for a variety of 
malignant tumors, since Edwards and 


Haves? reported its marked deposition in 
malignant lymphoma. We have observed 
that some tvpes of carcinoma of the liver 
also show accumulation of this 1sotope.?:!? 
These findings were later supported by 
Lomas and his colleagues.’ No information 
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RESULTS IN 27 PATIENTS WITH HEPATOMA 


- f Ga*' uptake in Serum AFP Liver ‘Treatment prior ' 
No. Age Sex " PM d 
the lesion level (ug./ml.) cirrhosis to study 
I 37 M Greatly increased 95 Yes None 
2 64 M Greatly increased 10» Yes None 
3 44 M Greatly increased l0» Yes None 
4 55 M Greatly increased IO No None 
[s 25 M Greatly increased 10» No None 
6 $9 M Greatly increased 10> Yes i None. 
p $9 M Greatly increased 208 No None 
8 aT M Moderately increased 10» Yes None 
9 62 M Moderately increased 22 No None 
10 cs F Moderately increased 367 Yes None 
11 65 M Moderately increased 10> Yes ` ' None 
12 70 M Moderately increased 10> No | None 
3 65 M Slightly increased 238 Yes None 
14 68 F Slightly increased 34 Yes None 
Es 2s M Slightly increased 10> No None 
16 44 F Slightly increased $44 No None 
7 63 F Slightly increased 605 Yes None 
18 61 M Slightly increased 944 Yes None 
19 31 M Slightly increased 10» No Hemihepatectomy 
20 47 M Equilibrated 140 Yes None 
21 2 F Equilibrated 39 Yes None 
22 49 M Equilibrated [395 Yes None 
23 42 M Equilibrated 198 No None 
24 E M Equilibrated 38 No None 
26 §2 M Equilibrated 79 Yes None 
26 49 E Equilibrated 10» No None 
27 ya M Decreased 3 No Chemotherapy 
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has, however, vet appeared on the correla- 
tion of Gaf uptake in hepatic tumors with 
serum AFP levels. Of the 10 AFP negative 
hepatomas in our series, 4 showed greatlv 
increased uptake of Ga, 3 moderately in- 
creased uptake, 2 slightly increased uptake 
and 1 equilibrated uptake. On the con- 
trary, there were no tumors with greatly 
increased or moderately increased uptake 
of the isotope among 44 other types of car- 
cinomas of the liver, and slightly increased 
uptake was seen in only 2 metastatic car- 
cinomas of the liver. On the basis of these 
results, one can say with certainty that 
lesions which show a high degree of Ga* 
deposition, corresponding to a defect in 
Au colloid distribution, are probably 
hepatomas, even though serum AFP can- 
not be demonstrated. Thus, Ga scintig- 
raphy is a valuable procedure for the 
identification of AFP negative hepatomas 
and for differentiating them from other 
AFP negative lesions such as cholangioma, 
cirrhosis and metastatic tumors of the liver. 

As is well known, most hepatomas are 
associated with liver cirrhosis, which fre- 
quently interferes with active treatment of 
this disease. Thus, preoperative evaluation 
of coexisting liver cirrhosis in cases of 
hepatoma is important in establishing the 
therapeutic plan, but in the present series, 
no definite relationship could be found be- 
tween the grade of Ga* deposition within 
the tumor and the presence or absence of 
liver cirrhosis. 

It was also indicated that Ga* citrate 
was deposited in inflammatorv lesions. In 
fact, we encountered a few cases of liver 
abscess, in which Ga* was positively con- 
centrated. These scintiphotos, however, 
had a doughnut-like appearance, indicating 
that deposition of the isotope was limited 
to the wall of the abscess. Figure 4, 4 and 
B, shows scintiphotos of an abscess in the 
middle lobe of the liver. Corresponding to a 
defect in the Au!® colloid image, there is 
significant uptake of Ga”, the center of 
which is, however, radiolucent. In addition 
to liver abscess, empyema of the gall. 
bladder has also been visualized with a. 
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as reported by Lomas and Wagner.® Thus, 
additional clinical data are needed to diag- 
nose Ga“ deposited lesions in the region of 


the gallbladder. 


SUMMARY 


Scintiphotography with Ga® citrate and 
assay of serum alpha-fetoprotein (AFP) by 
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Fic. 4. A 64 year old male with liver abscess. 

G1) Scintiphotogram with Ga citrate. Corre- 
sponding to a defect in the Au! colloid image, 
significant deposition of Ga®’ is seen in the wall of 
the abscess. (B) Scintiphotogram with Au 
colloid. A filling defect is shown in the middle 
hepatic lobe. 
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the Ouchterlony and Mancini methods 
were performed on 71 patients with carci- 
noma of the liver (27 hepatomas, 5 cho- 


ve 


langiomas and 39 metastatic carcinomas of 


the liver). 
Serum AFP was detected in 17 of the pa- 


tients with hepatoma. Increased uptake of 


Ga citrate was noted in hepatomas, in 
which greater uptakes were revealed in 
AFP negative, than in AFP positive cases. 

The patients with cholangioma and 
metastatic carcinoma of the liver did not 
show a high degree of Ga uptake, but 
2 with metastatic carcinoma showed a 
slightly increased uptake of the isotope. 

No significant difference was found in 
the degree of Ga® concentration in hepa- 
tomas in livers with and without cirrhosis. 

Our conclusion is that scintiphotography 
with Ga citrate is a useful screening 
method for hepatomas, which cannot be 
identified bv the AFP test. 


Takashi Suzuki, M.D. 

First Department of Surgery 
Kyoto University Medical School 
Sakyo-ku, Kyoto, Japan 
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ARTERIOGRAPHY IN INSULINOMA* 


By Kk. FUME S. YAMAGATA, R. SASAKI, A. OH? 





EDA, T. SHOJI, and J. SUZUKH 


SENDAI, JAPAN 


ADICAL treatment of an insulinoma 
requires the surgical extirpation of the 
adenoma. Adenomas, however, are usually 
small in size and frequently deeply buried, 
with the same consistency as the pancreatic 
tissue, Therefore, when an adenoma is not 
discovered by inspection or palpation 
at surgery, blind partial pancreatectomy 
should be unwillingly performed. Consider- 
ing the problems of multiple adenoma or its 
metastases, preoperative confirmation of 
the number, size, location or extent of ad- 
enoma and the existence of metastases to 
other organs would undoubtedly be of tre- 
mendous support at operation. 

In 1963, Olsson’? reported the first pre- 
operative demonstration of an insulinoma 
by selective angiography. Since then, sev- 
eral descriptions of the angiographic fea. 
tures or localization of islet-cell tumors of 
the pancreas have appeared in the world 
literature.?* 7 However, successful demon- 
stration varies from less than 20 per cent to 
80 per cent. In addition, there are few 
angiographic descriptions of malignant in- 
sulinoma with metastases to the liver. 1116 

In this paper, we describe the angio- 
graphic findings of insulinoma on the basis 
of our experience with g cases, including 3 
cases with malignant insulinoma with me- 
tastases to the liver of which 2 cases were 
treated with streptozotocin.* The correla- 
tion between the angiographic features and 
the histologic findings of insulinomas is also 
discussed. 


MATERIAL AND METHOD 


Nine patients with insulinoma were 
studied. The diagnosis of insulinoma was 
confirmed by surgical operation in 7 cases, 

* An antibiotic extracted from Streptomyces ACTOMOLENES, 


having the destructive action of the beta-cells of the pancreatic 
islets, 


and by peritoneoscopic biopsy from me- 
tastases to the liver and insulin assav of the 
specimens in 2 cases with malignant in- 
sulinoma. Details of these cases are shown 
in Table 1. 

Selective celiac arteriography and su- 
perior mesenteric arteriography were per- 
formed according to Odman’s method." A 
Kifa green catheter was inserted into the 
celiac axis or the superior mesenteric artery 
from the femoral artery. From 40 to so ml. 
of contrast material (64 per cent Con. 
laxin-Lt or 60 per cent Conrayt) was in- 
jected by a Gidlund power injector, with a 
pressure of 4.5 kg./cm.? for the celiac axis, 
and 20 to 30 ml. for the superior mesenteric 
artery, by manual injection with an accel. 
erated speed. As a rule, serial roentgeno- 
grams were made over 15 seconds, with 2 
films exposed per second for the first 4 sec- 
onds, and 1 film exposed per second for the 
following 11 seconds. Pharmacoangiog- 
raphy was done in a few cases by the intra- 
arterial injection of noradrenaline, hista- 
mine or pancreozymin. In the 2 cases with 
malignant insulinoma, arteriography was 
done twice, before and after the treatment 
with streptozotocin. Blood for glucose mea- 
surements was obtained from the ear lobe, 
and blood glucose was determined by the 
glucose oxidase method,!* using glucostat. 
Plasma insulin was assaved by a modifica- 
tion of Morgan and Lazarow’s method." 


REPORT OF CASES 
CASE 1. A 71 year old man had had a sudden 
onset of a dizzy feeling followed by syncopal 
attack before lunch 4 years prior to admission, 
and the diagnosis of traumatic epilepsy was 
made at that time. Three months before the 
present admission, in the early morning, he 


+ 64 per cent sodium methylglucamine iodamide. 
Í 60 per cent sodium iothalamate. 


* From the Third Department of Internal Medicine, Tohoku University School of Medicine; and the Department of Internal Medi- 
cine, Nagamachi Branch Hospital, Tohoku University School of Medicine,f Sendai, Japan. 
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TABLE I 


CLINICAL DATA OF g CASES WITH INSULINOMA 
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4 Fasting Fasting Maximum Insulin 
e: Si d Blood Insulin Level durin 
and i duo Diagnosis À : T DB 
Sex Symptoms Glucose Level Tolbutamide 
(mg./dl.  (uU./ml.) Test (uU./ml.) 
I. T.O. 71,M Syncope in the Suspicion of 14-33 62 108 
early morning insulinoma 
IL K.K. 41,M  Dimnessin the Hypoglycemia 22~46 74 212 
early morning 
II. S. Y. 54,M Syncope at night Insulinoma 22-65 258 | 
IV. K.O. 70,M Syncope in the Insulinoma 19-52 58 170 
early morning 
V. SK. 54,F Fitful syncopal Insulinoma 37-46 68 148 
attack 
VI. S.S. 62,M  Syncopein Suspicion of 11-58 81 675 
fasting insulinoma 
VIL T.S. ṣo, F 9 Syncope in the Insulinoma 13-50 202 252 
early morning o 
VHI. R.O. 22, = Syncope in Suspicion of 34748 48 > 400 
fasting insulinoma 
IX. S.K. 34, F Syncope in Suspicion of 25-38 i53 2 400 
fasting insulinoma : 


a. = deciliter. ro = microunits. 


again suddenly experienced delirium followed 
by coma. These attacks of syncope were re- 
peated every day, mainly in the early morning. 
The fasting blood glucose levels were found to 
be as low as 14 to 20 mg./dl. He had lost 10 kg. 
of body weight over the past year because of a 
feeling of choking on swallowing solid foods. 

On admission, the physical examination 
showed no abnormal findings. Laboratory ex- 
aminations revealed that the fasting blood glu- 
cose levels ranged from 14 to 33 mg./dl. An 
intravenous tolbutamide test caused an unusual 
hypoglycemic and precomatose condition, re- 
lieved by the intravenous administration of 
glucose. At the L-leucine test, a finger tremor 
appeared after 30 minutes followed by precoma 
after 1 hour. Roentgenologic examination of the 
esophagus demonstrated an extensive filling de- 
fect with stiffness of the upper esophagus. À 
cancer was suspected. An esophagoscopy and 
biopsy confirmed the presence of a squamous 
cell carcinoma of the esophagus. 

At celiac arteriography, a tumor was clearly 
demonstrated in the tail of the pancreas (Fig. 1). 
As shown by the arrows, a round tumor blush, 


rich in blood supply, and an accumulation of 


contrast material are seen at the end of the 
transverse pancreatic artery. 


At operation, a single round tumor, 16 X 15 
mm. in size, was confirmed in the tail of the 
pancreas, and distal pancreatectomy was done. 

Histologic examination showed a typical in- 
sulinoma with a small alveolar or ribbon-like 
appearance. A remarkable dilatation of the 


vascular c P ud was seen in a part of the tu- 
mor (Fig. 2 
The RUE course was uneventful. 





Fic. 1. Case 1. Celiac arteriogram. A round tumor 
blush is seen at the end of the transverse pancreatic 
artery (arrows). }= transverse pancreatic artery. 





Fro. 2. Case 1. Dilated sinusoids filled with blood are 
seen in a part of the tumor (Hematoxylin and 


Eosin, X 100). 


Fasting blood glucose levels became normal. 
Cobalt 6o teletherapy was given for an in- 
operable esophageal carcinoma. 


Case mu. A 41 year old man began to have 
dimness of vision In the early morning 6 years 
before admission, and since then had had a 
hypoglvcemic attack once or twice a year. He 
required, food to recover from this condition. 
A diagnosis of paroxysmal delirium was made 
at the psychiatrie clinic a year ago. Ten months 
before admission, he underwent laparotomy on 
suspicion of an insulinoma, and a blind distal 
pancreatectomy was performed. However, a 
tumor was not found in the specimen, even on 
serial sectioning. He continued to have attacks 
of hypoglycemia, sweating and fatigue tollowed 
by syncopal attacks after the operation. 

On admission, the physical examination 
showed no abnormalities. Fasting blood glucose 
levels were as low as 22 to 24 mg./dl. Plasma 
insulin levels during the oral glucose tolerance 
test and the tolbutamide test ranged from 176 
to 212 uU. /ml. Hyper-response of insulin to 
tolbutamide strongly suggested the existence of 
an insulinoma. Endocrine functions of the thy- 
roid or the adrenal gland were normal. No 
space-occupying lesions were found on the liver 
scintigram. 

On celiac arteriography, pancreaticoduodenal 
arteries of the remaining pancreas were clearly 
demonstrated and the fine branches were in- 
creased in number. A tumor blush or a tumor 
stain was not observed. 

Because the existence of an insulinoma in the 
remaining pancreas or the ectopic region was 
strongly suspected, he was reoperated. À tumor 
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was not palpable in the remaining pancrea 
total pancreatectomy was done. By secti 
the specimen, a small brown tumor, 8 m 
diameter, was verified on the anterior ed 
the head of the pancreas. 

Histologic examination of the tumor sh 
an insulinoma; however, there were no ah 
or trabecular patterns and the tumor cell: 
variously arranged in an abundant stroma 
an undifferentiated appearance (Fig. 3). 

His postoperative course was uneventfu 
the administration of insulin. 


Case rtr, A 34 year old man had a sudd 
set of syncopal attack for the first time 65 
prior to admission. Since then he had fre 
episodes of sweating, loss of appetite and 
ability followed by confusion which we 
lieved by the intravenous injection of g] 
Six months prior to admission, he fell 
coma with right hemiplegia. The diagn 
insulinoma was made and he was transte: 
this institution. 

On admission, the physical exami 
showed mild edema of the face, cardio! 
and a systolic murmur at the apex. Th 
was palpable 4 to ¢ fingerbreadths bel 
right costal margin and its surface was irr 
The spleen was also palpable below t 
costal margin. Roentgenograms of the 
revealed marked cardiomegaly and mi 
gestion in the lung field. Electrocardio 
showed left ventricular hypertrophy. Th 
evidence of heart failure. Laboratory ex 
tions revealed mild hypochromic anem 
the liver and renal functions were norma 





Vic. 3. Case ut. The tumor cells are var} 
ranged in abundant stroma, with an unc 
ated appearance, and there are no ectat 
(Hematoxylin and Eosin, X250). 
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protein was 5.4 gm./dl., and the a» globulin was 
abnormally high (16.3 per cent). Fasting blood 
glucose levels ranged from 22 to 6s mg./dl., and 
fasting levels of plasma insulin were very high 
(200 to 258 uU. /ml.). 

Selective celiac arteriography showed a large 
round tumor, supplied with ramifications from 
the splenic artery (a. pancreatica magna, a. 
pancreatica caudale, etc.) at the tail of the pan- 
creas (Fig. 4, Æ and B). The course of the 
splenic artery and its ramifications were irregu- 
lar, and the existence of infiltration, interrup- 
tion of arteries, and tumor-stain made us sus- 
pect a malignant tumor. Also, there were 
marked displacement of the intrahepatic ar- 
teries and multiple tumor stainings. [n the 
capillary phase, multiple tumor nodules of varl- 
ous size were seen in the liver (Fig. 45). 

Peritoneoscopy confirmed the presence of 





Fic. 4. Case iir. Celiac arteriograms. 
(4) Arterial phase. A large round tumor sup- 
plied by ramifications of the splenic artery is seen 
(arrows). The irregularity and interruption of the 


arteries make malignant tumor suspicious. (B) 
Capillary phase. Multiple tumor nodules of vari- 
ous size are seen in the liver. 
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Hig. 5. Case m1. Celiac arteriograms of repeat exam- 
ination, 
(4) Arterial phase. No changes are seen in the 


tumor of the pancreas (arrows). (8) Capillary 
phase. The metastatic nodules of the liver have 
become indistinct, and separate nodules appear to 
coalesce with each other. 


multiple metastases in the liver, and biopsy 
specimens showed malignant insulinoma. 

[ntravenous administration of streptozotocin, 
2.0 gm. per week, was begun and repeated 26 
times ing months. The clinical symptoms grad- 

ually improved and the size of the liver dimin- 
ished. A second arteriography, g months after 
treatment, revealed no changes in the tumor of 
the pancreas (Fig. 5,7), but the liver was ap- 
parently reduced in size. In the capillary phase, 
separate nodules of liver metastases appeared 
to coalesce with each other (Fig. 5B). 

Peritoneoscopy showed reduction in size of 
the nodules of the liver (Fig. 5, Æ and B). 

After these examinations streptozotocin was 
continued up to 40 times. There were no appre- 
ciable side effects except for mild diarrhea and 
nausea. His clinical condition improved, al- 
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lig. 6. Case rir. Peritoneoscopic findings of the liver. 
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(4) Multiple metastatic tumor nodules of various size are seen on the surface of the liver at the time 
of the first arteriography. (B) Reduction in the size of each tumor nodule and the liver is seen at the 


second arteriography. 
though.his fasting blood glucose levels still 
remained as low as 46 to 80 mg./dl. 


Case 1v. Ajo year old man had the frst syn- 
copal attack 4$ years before admission. After 
this episode, he had experienced similar attacks 
several times yearly. The attacks were accom- 
panied with unconscious movement of limbs. 
Intravenous injection of glucose was always a 
specific medicine for awakening him from these 
attacks. Two years before admission, the diag- 
nosis of cerebral arteriosclerosis was made at 
another hospital. The syncopal attacks became 
more frequent, and insulinoma was suspected a 
month before admission. 

On admission, physical examination showed 
liver enlargement of 2 fingerbreadths below the 
right costal margin. Laboratory examinations 
revealed a fasting blood glucose level as low as 
18 ml./dl. Liver functions were normal, but the 
bromosulphophthalein test was 1c.5 per cent 
in 30 minutes. Tolbutamide test indicated a 
very low level of blood glucose (2: mg./dl.) 
20 minutes after injection, and a high level of 
plasma insulin (170 uU./ml.) 6 minutes after 
injection. Remarkable hyperglycemia and high 
insulin. level were observed during the intra- 
venous administration of glucagon. 

Peritoneoscopic biopsy of the liver confirmed 
chronic cholangitis of the liver. The electro- 
encephalogram was within broad normal limits. 
There was a negative area in the midportion of 
the pancreas on pancreatic scintigraphy. 

On celiac arteriography, a round tumor blush 





was demonstrated in the body of the pancreas 
(lig. 7). As shown by arrows, a tumor was 
nourished by ramifications from the splenic ar- 
tery and the wall of the transverse pancreatic 
artery showed slight stiffness. 

An oval shaped insulinoma, 10X 14 mm. in 
size was confirmed in the distal body of the 
pancreas at operation. 

Histologic examination showed typical insu. 
linoma, with abundant connective tissue sur- 
rounding an alveolar arrangement of tumor 
cells, and partial invasion of the tumor cells into 


pancreatic tissue (Fig. 8). 


Case V. A sq year old woman had suffered 


from peptic ulcer 6 and 4 years previously. 
l'ourteen months prior to admission, she began 





Nic. 7. Case tv. Celiac arteriogram. A round tumor 
blush is seen in the body of the pancreas (arrows). 


to notice a general weariness before lunch, 
which was relieved by taking food. She had the 
same symptoms about once a month. She be- 
came taciturn and showed unconscious move- 
ment of the limbs followed by syncopal attack 
8 months before admission. A diagnosis of sus- 
pected insulinoma was made at a hospital 2 
months before admission. 

On admission, the physical examination 
showed no abnormal findings. Diurnal levels of 
blood glucose were generally low; 7.e., 46 mg./dl. 
in fasting. Intravenous injection of tolbutamide 
caused remarkable continuous hypoglycemia, 
the patient falling into a coma which required 
glucose injection. During the test, the blood 
glucose level was as low as 26 mg./dl. and the 
plasma insulin level increased to 148 4U./ml. 
After oral glucose loading, the blood glucose 
reached 134 mg./dl. at 1 hour, but fell to 37 
mg./dl. at 3 hours. Intravenous administration 
of 1.0 mg. of glucagon caused a rapid elevation 
of blood glucose and plasma insulin. The endo- 
crine functions of the thyroid and the adrenal 
gland were normal, but the excretory secretion 
of the pancreas decreased in moderate degree. 
Roentgenograms of the chest and skull were 
normal. 

Selective celiac arteriography showed an oval 
tumor blush on the serial roentgenograms in the 
region supplied by the transverse pancreatic 
artery and the pancreatic ramifications of the 
splenic artery (Fig. 9, 7 and B). It measured 
about I0X 18 mm. on the angiogram. The intra- 
hepatic arterial course was normal and no def- 
nite evidence of liver metastases was seen. 

An insulinoma, 10 mm. in diameter, was 
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Fig. 8. Case tv. 
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Abundant connective tissue sur- 
rounds an alveolar arrangement of the tumor cells 
(Hematoxylin and Eosin, X 100). 
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Fic. 9. Case v. Celiac arteriograms. 

(A) Arterial phase. An oval tumor blush is seen 

in the region supplied by the transverse pancreatic 

artery and ramifications from the splenic artery 

(arrows). (B) Capillary phase. A homogeneous 

staining of the tumor is seen in the tail of the pan- 
creas (arrows). | 


found in the tail of the pancreas at operation. 
Distal partial pancreatectomy was done. 
Histologic examination showed a typical be- 
nign insulinoma, and its content of insulin was 
unusually high (13.6 U./gm.) 
Her postoperative course was uneventtul. 


Case vi. A 62 year old man suddenly fainted 
and soon fell into coma while at work, 4 years 
prior to admission. A diagnosis of cerebral 
vascular accident was made. He continued to 
have similar attacks. A diagnosis of cerebral 
vascular accident or epilepsy was made until 1 
year before admission, when these symptoms 
were found to be due to hypoglycemia. The at- 
tacks occurred mainly in fasting or after 
strenuous work. The subjective symptoms were 
completely negative between the attacks. 
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Fig. 10. Case vr. On tolbutamide tests, a continuous 
fall of blood glucose and an unusual elevation of 
plasma insulin are noted. Coma occurred after 30 
minutés. 


“On admission, the physical examination 
showed no abnormalines. Routine laboratory 
examinations were also normal. Fasting blood 
glucose levels were remarkably low ú to 
34 mg./dl.). At G.T.T., the initial blood glucose 
was 34 mg./dl. and the elevation of glucose level 
was normal, but its level fell to the initial low 
level ot 31 mg./dl. after 3 hours. Tolburamide 
Injection caused a continuous deep hypo- 
glycemia, and coma finally occurred after 30 
minutes (Fig. 10). During this test the plasma 
insulin. levels. were enormously high. Three 
minutes after the intravenous administration of 
tolbutamide, the insulin level rose to $565 
uU. /ml. and reached 67; uU. /ml. at 10 minutes. 

Celiac arteriography showed an ill defined 
oval tumor blush, supplied by the transverse 
pancreatic artery and ramifications of the 
splenic artery, in the tail of the pancreas (Fig. 
11). Interruption of the arteries and zn early 
venous return causec suspicion of malignant 
insulinoma. However, the intrahepatic arterial 
course was normal, except for a probable micro- 
aneurysm. 

A light pink round tumor of small finger tip 
size was confirmed in the tail of the pancreas at 
operation. Partial distal pancreatectomy was 
performed. Metastases to the liver and lymph 
nodes were not found. The insulin content of 
this tumor was 17.3 U./gm. 

Histologic examination showed benign in- 
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sulinoma with relatively abundant con 
tissue and minimal sinusoids. 

His clinical course after the operation 
eventful. 


Case vir. A 7o year old woman sudde 
into coma before breakfast about 4 
prior to admission and a diagnosis of aj 
was made. She had recovered from thi: 
tion after injection of glucose. She again 
coma 2 months before admission. Sinc 
coma frequently occurred, the patient 
another hospital for the examination 
copal attacks, and was transferred to o 
pital with the probable diagnosis of insu 

On admission, the physical examinat: 
essentially normal, except for an enlarge 
the liver 2 fingerbreadths below the righ 
margin. Routine laboratory examinatio: 
normal. À fasting blood glucose level wa: 
as 33 mg./dl. In the tolbutamide test 
continuous fall of the blood glucose anc 
tion of the plasma insulin occurred; th 
were 24 to 25 mg./dl., and 196 to 252 u 
respectively. The patient seemed sti 
during this test; the existence of inst 
was strongly suspected. Endocrine func 
the thyroid and the adrenal gland were 1 
Pancreatic scintigraphy revealed a defec 
body of the pancreas. 

The celiac arteriography showed a 
tumor blush rich in blood supply and 
cumulation of contrast material in t 
of the pancreas (Fig. 12, 4 and B). Or 
creatic ramification from the splenic arte 
unusually developed and interruption 





Fic. r1. Case vi. Celiac arteriogram. Prec 
phase. An il! defined oval tumor blush is see 
tail of the pancreas. Interruption of arterie 
served within the tumor (arrows). 


arteries and tumor stain were seen at the end of 
these branches. The intrahepatic arteries were 
diffusely hypervascular and interruption of 
arteries was seen in many places. Furthermore, 
there were 
various size in the capillary phase on serial 
angiograms. 

Peritoneoscopy confirmed multiple meta- 
static tumor nodules in the liver. A diagnosis of 
malignant insulinoma with liver metastases was 
made. Insulin assay of the specimen ot the liver 
biopsy was as low as 0.045 U./gm. Distal pan- 
createctomy followed by the administration of 
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Fic. 12. Case vu. Celiac arteriograms. 

(4) Arterial phase. There is à round tumor 
blush rich in blood supply with interruption of ar- 
teries and tumor stain in the tail of the pancreas 
(arrows). 'The intrahepatic arterial course is ir- 
regular and interruption of arteries is seen. (5) 
Capillary phase. The round vascular tumor of the 
pancreas is more distinct (black arrow s) and mul- 
tiple round tumor blushes of various size appeared 
in the liver (white arrow). 
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streptozotocin for metastases to the liver was 
intended, but the patient and her tamily re- 
jected this treatment and left the hospital. 


Case vil. A 22 year old woman began to feel 
hunger and have finger tremor before lunch 
which was relieved by food about « months be- 
fore admission. She suddenly developed cold 
sweating and paresthesia of the lip followed by 
syncopal attack 1 month before admission. She 
was admitted to a hospital. At that time, the 
blood glucose level was sg mg./dl. The patient 
was transferred to our hospital for the examina- 
tion for possible insulinoma. She had had : 
taste for candy and gained weight gradually: for 
the past year. 

On admission, there were no abnormal physi- - 
cal findings. Routine laboratory examinations 
were all normal. The tolbutamide test revealed 
marked hypogly bs and unusually high levels 
of plasma insulin. Twenty minutes after tol- 
butamide, the blood glucose lewel fell to 21 
mg./dl. and cramp of limbs occurred. Atter 6 
minutes, the plasma insulin level was more than 
400 uU. /ml. Reactive elevation of blood glucose 
was observed by injection of glucagon or ar- 
ginine, respectively. After the admission the 
patient had hypoglycemic attacks in the early 
morning repeatedly. 

On celiac and the superior mesenteric arteri- 
ogr aphy it was found that the transverse pan- 
creatic artery originated from the superior 
mesenteric artery and was well developed. lr. 
regularity, interruption ot arteries, and tumor 
vessels were seen In the region supplied by this 
artery (Fig. 13). Further, infiltrative narrowing 
of the splenic artery was observed in the celiac 
angiogram, corresponding to this region (Fig. 
14/1). Thus, a comparativ ely large malignant 
tumor of the tail of the pancreas was considered. 
There were multiple tumor blushes in the liver 
especially in the right lobe on the serial roent- 
genograms (Fig. 14). Diagnosis of malignant 
insulinoma with liver metastases was made. 

Peritoneoscopy confirmed the several meta- 
static tumor nodules on the surface of the liver 

An egg-sized hard tumor with central crater 
was found in the tail of the pancreas at opera- 
tion. There were several tumor nodules on the 
surface of the liver and it was disclosed by 
palpation that there were multiple tumor nod- 
ules in both hepatic lobes. Many hard lymph 
nodes were palpable along the splenic artery. 
Distal partial pancreatectomy with splenec- 
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Fig. 13. Case viri. Pharmacoangiogram of the su- 
perior mesenteric artery 10 seconds after an intra- 
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tomy was performed. The pancreatic tumor was 
30X45 mm. in size and encroached upon the 
neck of the spleen. The histologic examination 
of the specimen showed beta-islet cell carci- 
noma. 

After the operation, the fasting blood glucose 
level of the patient was still as low as 20 to 
3o mg./dl. The postoperative course was un- 
eventful, but the patient continued to have hy- 
poglycemic attacks mainly in the early morn- 
ing. 

Intravenous administration of 2.0 gm. strep- 
tozotocin once a week was begun. After the ad- 
ministration of 10 vials of streptozotocin, the 
second angiographic examination was done. On 
the celiac angiogram 1 minute after intraarterial 
injection of 100 mg. histamine, multiple meta- 
static tumor blushes, rich in blood supply, were 
still demonstrated in the liver (Fig. 15). Obvi- 


ous reduction in the size of the liver was not 


arterial injection of 100 ug. of noradrenalin. Due 
to contraction of the mesenteric branches, the 
transverse pancreatic artery originating from this 
artery is well demonstrated. Irregularity, inter- 
ruption of arteries, and tumor vessels are seen in 
this region (arrows). 





Fic. 14. Case vur. Celiac arteriograms. 


(4) Arterial phase. Infiltrative narrowing is seen in the mid-portion of the splenic artery (arrows). 


(B) Capillary phase. Multiple tumor blushes of 


'arious size are seen in the liver. 
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seen; the fasting blood glucose levels were still 
as low as 23 to $7 mg./dl. The treatment now 
continues. 

Case 1x. A 34 year old woman felt hunger 
and cold sweating before lunch, followed by 
dimness of vision which was relieved by taking 
food, 7 months before admission. Since then, 
she has experienced the same symptoms several 
times until 4 months before admission when she 
was diagnosed to be pregnant in the first 
trimester. Because of morning sickness, the pa- 
tient had frequently complained of the above- 
mentioned attack, and fell once into coma. 
Diagnosis of epilepsy was made by electroen. 
cephalography at a psychiatric clinic. In spite 
of treatment for epilepsy, the symptoms con- 
tinued and an artificial abortion was considered 
to be indicated. Hypoglycemia was found for 








Fic. rs. Case vui. Repeat celiac arteriogram 1 min- 
ute after intraarterial infection of 100 mg. hista- 
mine. Multiple metastatic tumor blushes are still 
observed in the liver. The splenic artery was not 
visualized since splenectomy had been performed. 
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Fic. 16. Case Ix. | 
(4) Superselective splenic arteriogram. Three | 
small round tumor blushes are seen in the body | 
and tail of the pancreas (arrows). (B) Celiac ar- 
teriogram, venous phase. À very small round 
tumor focus is seen in the right lobe of the liver 
(arrow). 


Wi 

the first time in the Department'ef Obstetrics 
and Gynecology. Blood glucose level at that 
time was as low as 24 mg./dl. She was trans? 
ferred to our hospital with the diagnosis of prob- 
able insulinoma. | 

On admission, the physical examination was 
negative. Routine laboratory examinations 
showed no abnormal findings. The tolbutamide 
test revealed remarkable hypoglycemia of 30 
mg./dl. after ro minutes and unusually high 
levels of plasma insulin of more than 400 
ul’./ml. Finally the patient went into coma 
which required glucose injection. Reactive ele- 
vation of blood glucose was obtained by glu- 
cagon test and arginine test. The endocrine 
functions of the thyroid and pancreozymin- 
secretin test were normal, but electroencepha- 
lography showed temporal lobe epilepsy which 
was typical of psychomotor seizure. 

Superselective splenic arteriography demon- 
strated 3 small round tumor blushes in the 
body and tail of the pancreas (Fig. 16.7). As 
shown by arrows, in the region supplied by 
ramifications of the splenic artery, a well de- 
fined round tumor stain was present. On the 
serial angiograms, a very small round tumor 
was seen in the right lobe of the liver (Fig. 165). 
Thus, a diagnosis of multiple insulinomas with 
liver metastases was made, but the peritoneo- 
scopy could not confirm the liver metastases. 





Fic. r7. Case 1x. Typical benign insulinoma with 
alveolar arrangement of the tumor cells, sur. 
rounded bv relative abundant fibrous connective 
tissue and many small vessels (Hematoxylin and 
Eosin, X 100). 


A light purple tumor 10X8 mm. in size was 
found in the body of the pancreas at the opera- 
tion, but another 2 tumors demonstrated by 
angiography. were proved histologically to be 
accessory spleens of red bean size. Liver metas. 
tasis was not confirmed by inspection or palpa. 
tion. Distal pancreatectomy with splenectomy 
was done. 

Histologic examination of the pancreatic tu- 
mor showed a typical benign insulinoma (Fig. 
17). | 

The postoperative course was uneventful. 


DISCUSSION 


A diagnosis of insulinoma may be made 
from its unique history, typical symptoms 
mainly due to fasting hypoglycemia, and 
the so-called Whipple’s triad, without much 
dificulty. For the confirmation of insuli- 
noma, the levels of blood glucose and 
plasma insulin are determined in fasting as 
well as after glucose or tolbutamide load- 
ing. Furthermore, to differentiate various 
other causes of hypoglycemia, blood glucose 
and plasma insulin levels during the intra- 
venous administration of glucagon, argi- 
nine or L-leucine are measured. The diag- 
nosis will become more definite through the 
demonstration of a tumor blush in the pan- 
creas by selective angiography. 

On the other hand, insulinoma is apt to 
be erroneously treated for a long time as 
epilepsy, various diseases of the central 
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nervous system, or psychiatric disorders, 
as was the case in our series. Considering 
the possibility of irreversible change of the 
central nervous system by long-term hypo- 
glycemia, even a slight delay in the diagno- 
sis of insulinoma causes a serious problem., 
Indeed, it required over 4 vears from the 
beginning of hypoglycemic symptoms until 
the establishment of the diagnosis of insu- 
linoma in § out of our g cases. 

Since Olsson’s!? first preoperative demon- 
stration of insulinoma by angiography in 
1963, there have been several reports of 
angiographic diagnosis of insulinoma. How- 
ever, successful demonstration of insuli- 
noma by angiography is not always 
achieved and there are few descriptions of 
malignant insulinoma with liver metasta- 
ses. Bookstein and Oberman? reported that 
arteriography enabled preoperative identi- 
fication of insulinoma in only 2 of their 6 
cases. Further, from the evaluation of the 
histologic features of 15 insulinomas, thev 
predicted that arteriography would demon- 
strate a lesion in less than 20 per cent of the 
cases. On the other hand, Madsen and 
Hansen? reported that they had obtained 
successful demonstration of insulinoma in 
all their 9 cases, except for 3 false positives. 
From a review of 48 reported cases with 
verified insulinomas up to that time, thev 
found that there were 36 successful demon- 
strations and 12 false negatives, so that the 
rate of the preoperative demonstration of 
insulinoma was 75 per cent. As mentioned 
above, successful demonstration was ob- 
tained in 8 out of 9 cases of our series. In 
Case 11, an insulinoma was proved in the 
head of the pancreas at the second opera- 
tion, but a tumor could not be identified in 
the celiac angiogram even retrospectively. 

Generally, in a benign insulinoma the 
supplying arteries are enlarged and well 
developed (Table mn). Usually a round 
tumor blush appears at the end of these 
arteries, and its density is gradually in- 
creased by the contrast material in serial 
films. The tumor staining reaches the max- 
imum density 4 or § seconds after the start 
of injection of the contrast material and 
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ANGIOGRAPHIC FINDINGS, 


j 
Case | Angiographic — | | 
No. | Findings | boaton Size 
| | (mm.) 
| | | 
I. | Tumor blush | Tail | 16X15 
II. | No evidence of | Head | 8X8X8 
| tumor | | 
HI. | Interruption and | Tail | Unknown 
| infiltration of | | 
| arteries, tumor | | | 
| stain | | | 
IV. | 'Tumor blush | Body | 1g X10 
V. | Tumor blush | Tail | 10X 10 
VI. | Interruption of | Tal | 15X15 
| arteries, early | | 
| venous return, | | 
tumor blush | | | 
VII. | Tumor blush; inter- | Tail | Unknown 
| ruption of arteries, | | 
| tumor stain i 
VIII. | Interruption and | Tail | 30X45 
| infiltration of | | 
| arteries, tumor | | 
| vessels | | 
IX. | Tumor blush | Body | 10X8 


* Insulin assay of specimen from liver metastasis. 


continues until the venous phase. On the 
other hand, in a malignant insulinoma, an 
enlargement and development of the sup- 
plying arteries are seen, but tumor staining 
within the tumor appears to be sparse. The 
most striking findings of malignant insuli- 
noma are: infiltration and interruption of 
arteries; and tumor vessels or tumor stain. 
These findings resemble those of pancreatic 
carcinoma, except for the staining of the 
whole tumor. It is interesting that each 
tumor nodule of the liver metastasis from 
these tumors had abundant neovascularity 
in the celiac angiogram, and the appearance 
of these metastatic nodules was similar to 
that of a benign insulinoma. This dis- 
crepancy could be explained on the basis of 
different vascularization or blood distribu- 
tion in the liver and the pancreas. 
Bookstein and Oberman? stated that 
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their angiographically visualized islet-cell 
tumors were characterized microscopically 
by a trabecular growth pattern, in which 
the tumor cells formed dilated sinusoids or 
lacunae filled with blood. They proposed a 
hvpothesis that the possibility of angio- 
graphic demonstration of islet-cell tumor 
depended upon this ectatic vascular pat- 
tern. In our series, however, marked dilata- 
tion of the vascular channels was seen in 
only Case 1. In most tumors with beautiful 
demonstrations on arteriography, the histo- 
logic examination revealed no typical sinu- 
soids filled with blood, but rather abundant 
cell components with many small vessels. 
Furthermore, Case 1v was histologically 
characterized by abundant fibrous connec- 
tive tissue surrounding the tumor cells and 
only a few blood vessels, in spite of the 
demonstration of a tumor blush in the ar- 


T: 


terial phase. In Case n in which preopera- 
tive angiographic demonstration was un- 
successful, the histologic feature was the 
abnormal arrangement of the tumor cells 
with undifferentiated appearance 1n rela- 
tively abundant stroma. In malignant in- 
sulinoma, the histologic pattern appears to 
© be similar to that of cancer of the pancreas; 
Le, multiple malignant cells of various size 
are arranged: with surrounding abundant 
fibrous connective tissue and fewer vessels. 
Thus, the value of angiographic demon- 
stration of a tumor on the whole, is rather 
questionable. ` 

In 1968; Murray-Lyon eż al?’ reported 
the treatment of a malignant insulinoma 
with streptozotocin for the first time. Their 
patient underwent resection of a malignant 
insulinoma in the tail of the pancreas. On 
the second admission for the evaluation of 
severe episodes of hvpoglycemia, extensive 
vascular metastases were confirmed by 
hepatic arteriography. Intravenoas ad- 
ministration of 1.5, 3.0 and 4.0 gm. of 
streptozotocin resulted in the excellent 
symptomatic relief and the decrease in size 
of the hepatic metastases in the liver scinti- 
gram. After this, there have been a few 
reports on the treatment of malignant insu- 
linoma with streptozotocin.!?:17.15 In 1971, 
Smith ef al?’ reported 2 cases with malig- 
nant insulinoma treated by streptozotocin 
administered directly into the celiac crunk. 
A large hypervascular mass involving the 
head of the pancreas was clearly demon- 
strated on the celiac angiogram in one case 
and a progressive reduction in tumor size 
and vascularity was obtained in the angio- 
gram. An angiographic description of the 
metastatic nodules in the liver wzs not 
mentioned in their report. On the other 
hand, in 1971, Nieschlag ef a/.2 reported a 
patient with a metastasizing functional in- 
sulinoma treated with streptozotocin. They 
stated that the tumor in the pancreas dis- 
appeared and the liver metastases de- 
creased in size and number, so that a cer- 
tain number of the lesions in the liver could 
not be demonstrated in a second angio- 
gram. In Case mm of our series which did 
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not undergo laparotomy, the primary in- 
sulinoma of the pancreas angiographically 
appeared to be scarcely affected by the 
drug and no definite decrease of the tumor 
in size was seen on the celiac angiogram, 
but a significant decrease in the liver size 
was observed and several nodules in the 
liver appeared to have coalesced with each 
other. In Case vii which underwent distal 
pancreatectomy before the administration 
of streptozotocin, marked decrease in the 
liver size was not yet seen, but a slight 
shortening of the distance between the 
tumor nodules was observed in a part of 
the liver. The effect of streptozotocin was 
not grossly visible on the celiac angiogram 
in this case. It is also interesting that the 
effect was angiographically dramatic in the 
liver, but very scanty in the pancreas, in 
Case 11. 

In 1971, Korobkin ef al? reported the 
pitfalls of arteriography in islet-cell tu- 
mors of the pancreas and mentioned that 
the characteristic vascular blush in the pan- 
creatic region is neither specific nor always 
present. They also stated that there are 
various tumors which are similar to an 
islet-cell tumor, including an accessory 
spleen, hyperplastic lymph node, focal nod- 
ular hyperplasia of the liver, chronic recur- 
rent pancreatitis and bleeding into a pan- 
creatic pseudocyst. In Case ix, we also mis- 
read 2 small accessory spleens as multiple 
insulinomas in the tail of the pancreas. In 
evaluation, especially of arteriography of 
the body and the tail of the pancreas, atten- 
tion must be paid to a vascular superimposi- 
tion of the stomach or the spleen. 


CONCLUSION 


Selective arteriography is an invaluable 
method for the diagnosis and management 
of insulinoma of the pancreas. 

Angiographic demonstration is possible 
even when there are no histologically typ- 
ical dilated sinusoids filled with blood, 
there is abundant fibrous connective tissue, 
and there are only few vessels. 

In malignant insulinoma with liver me- 
tastasis, the difference in vascularity and 
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opacification of the primary pancreatic — *. 


tumor and the metastatic nodules of the 
liver is notable. 
Similarly, the difference in the effect of 


i : A 
intravenously administered streptozotocin 
on the primary and metastatic tumors 1s of 
ic. 


considerable interest. 


Kosi Fuji, M.D. 

Third Department of Internal Medicine 
Tohoku University School of Medicine 
Seiryomachi 1-1 Sendai, Japan 
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MALIGNANT RENAL TUMORS PRODUCING CORTI. 
CAL RETRACTION: “THE DIMPLE SIGN” 


By HAROLD A. 


we 


BALTAXE, M.D.,t THOMAS A. SOS, M.D. 


and GEORGE F. GRAY, Jr, M.D.1 


NEW YORK, NEW YORK 


TOHE diagnostic accuracy of renal ar- 
teriography has been reported to be 97 
per cent for renal cell carcinoma. Such 
great yield is due to the highly vascular 
character of these tumors. The 3 per cent 
error is encountered in cases in which the 
tumors are avascular and simulate the ap- 
pearance of renal cysts. In these avascular 
masses of the kidnev, the presence of a 
thick rim surrounding them has become a 
diagnostic sign carrving a bad omen and 
suggests malignancy.! 

We have encountered, in 4 cases of 
avascular renal. adenocarcinoma, another 
finding never reported before, retraction 
of the’ cortex adjacent to the malignant 
tumor. We have termed it the “dimple 
sign” and we hope that it might help to 
further increase the accuracy of renal 
angiography. 


MATERIAL 


The 4 cases demonstrating the dimple 
sign were collected from July 1, 1969 to 
June 1, 1973 at the New York Hospital 
where about 200 renal angiographies are 
performed yearly. The number of hvper- 
nephromas diagnosed during that period 
was 108, the pelvic tumors 18, and benign 
cysts 192. 

Our material consists of 4 renal adeno- 
carcinomas, of which 1 developed in associ- 
ation with a renal cyst. 


REPORT OF CASES 


Case 1. R.V., a ss year old male, was admitted 
3 times to the hospital because of gross hema- 
turia. During the last admission, left retrograde 


pyelography revealed a filling defect in the pel- 
vis, thought to represent a clot. Renal arteriog- 
raphy was interpreted as being normal, but a 
defect along the anterolateral aspect of the 
kidney was noted (Fig. 14). A left nephrec- 
tomy was performed. The kidney weighed 140 
gm. and a 3 X 1.3 cm. polypoid tumor was found 
to extend into the pelvis from the midportion 
of the kidney (Fig. 18). A depressed hemor- 
rhagic area was located immediately overlying 
the tumor, The tumor extended to the cortex. 
Histology revealed a papillary adenocarcinoma. 


Case 11. D.J., a 44 vear old male, was admitted 
because of a 1 vear history of sharp right flank 
pain with absence of hematuria. Intravenous 
pyelography revealed no function on the right. 
Retrograde pyelography demonstrated a right 
upper pole junction obstruction. Renal arteriog- 
raphy showed a markedly hydronephrotic right 
Kidney with no obvious tumors (lig. 2, 4 and 
B). Cortical retraction, however, was noted. At 
surgery, a right nephrectomy was performed. 
Pathologic examination revealed a right kidney 
which weighed 340 gm. The cortico-medullary 
junction was totally obliterated. The cortical 
surface showed a small focal hemorrhage and 
contained a nodule which was focally cystic but 
frm (Fig. 2C). Histology revealed an intra. 
cystic clear cell adenocarcinoma confined to the 
renal cortex. 


Casein. R.E., a6: year old male, was admitted 
because of congestive heart failure and hyper- 
tension. Intravenous pyelography revealed a 
right renal mass. Retrograde pyelography 
showed a mass lesion in the midaspect of the 
right kidney. Renal angiography confirmed the 
diagnosis of an intrarenal mass, but did not 
demonstrate tumor vascularity (Fig. 3, Zand 
B). Epinephrine injection was noncontribu- 
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Fic. 1. Case 1, (4) Arterial phase of selective left renal angiography seen in the anteroposterior projection. 
A mass cannot be detected. Atypical vessels are absent. A large cortical retraction is indicated by the white 
arrow. (B) Specimen of the kidney. Note the presence of a large tumor outlined by the punched arrows. 
‘The black arrow points to the dimple. The cortical retraction appears less prominent on the specimen 


because the kidney was cut in an oblique plane. 





Fic. 2. Case 11. (4) Arterial phase of selective right renal angiography. The white arrow points to the dimple. 
No tumor or abnormal vessels can be detected. (8) Late phase of same angiography. (C) Specimen of the 
right kidney. The black arrow points to the dimple. The punched arrows outline the tumor which has 


been cut. 
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Case tri. (2f) Arterial phase of selective right renal angiography. À mass effect can be seen, but no 


abnormal vessels are;present. The tumor is a benign cyst. The white arrow points to the dimple. The 
punched arrow points to what in retrospect represents the malignant tumor. (B) Late arterial phase. 
(C) Specimen of the right kidney. The black arrows outline the benign cyst. The white arrow points to 
the tumor. The punched arrows each demonstrate cortical retraction. 


tory. On the angiogram, the edges of the cyst 
appeared slightly irregular and thus malign ancy 
could not be excluded. A right nephrectomy 
was performed. Pathologic examination re- 
vealed a right kidney which weighed Iso gm. 
with a cystic cavity measuring 3.5 cm. in 
diameter. The cyst extended into the cortex 
and in close relation to the cyst was a brown 
tumor measuring 1.7 cm. in diameter (Fig. 3C). 
Histology of the tumor revealed a papillary 
adenocarcinoma next to a single renal Cyst. 


Case iv, G.J., a 63 year old male, was admitted 
for painless hematuria which started 6 months 
prior to admission. A right retrograde pyelog- 
raphv showed a central infundibulum splayed 
and wrapped around a mass. Right renal ar- 
teriography revealed a poorly defined avascular 
mass with peculiar indentation of the cortex 
(Vig. 4, -7 and B). Selective renal arteriography 
following epinephrine injection did not show 
“tumor” vascularity. A right nephrectomy was 
performed. Pathologic examination revealed a 
right kidney which weighed 110 gm. The cor- 
tical area showed a 2 cm. in diameter scar. Un. 
derneath the scar was a 3X2.:X2 cm. hemor- 
rhagic bright yellow, well circumscribed, not 
encapsulated tumor (Vig. 4C). Histology re- 
vealed a renal cell carcinoma. 


DISCUSSION 

The genesis of the dimple sign can be ex- 
plained when one correlates the roentgen 
with the pathologic findings. The gross ex- 
amination of the kidney demonstrates in 
all 4 cases a retraction of the cortex adja- 
cent to the tumor. The tumors extend to 
the renal capsule. The histopathologic fnd- 
ing in each instance was adenocarcinoma of 
the kidney with the usual degree of vascu- 
larity. Three of the tumors were clear cell 
and 1 was granular cell. Two of the clear 
cell tumors were papillary. Each tumor was 
separated from the surrounding paren- 
chyma by a dense fibrous capsule and in 
each instance, there was atrophy of the 
adjacent renal tissue. 'The contraction of the 
atrophic parenchyma at the cortical surface 
adjacent to the capsule of the tumor and 
the outward bulging of the tumor account 
tor the dimpling. 

Although the tumors had the usual de- 
gree of vascularity microscopically, thev 
appeared to be avascular angiographically, 
probably because they were peripheral and 
relatively small. Apparently, in such cases, 
not enough contrast material reaches the 


Fic. 4. Case 1v. (4) Arterial ph 






ase of selective right renal angiography. Al 





though.a mass effeet can be seen, 


no tumor vessels are apparent. (B) Capillary venous phase. Note the dimple indicated by the white arrow. 
(C) Specimen of the right kidney. The dimple is indicated by the black arrow. 'The punched arrows outline 


the tumor. 


tumors and therefore they cannot be de- 
tected angiographically. In an attempt to 
study whether the histologic characteristics 
of tumors affected the angiographic find- 
ings, 4 other renal tumors histologically 
similar to the 4 tumors with the dimple 
signs were reviewed. Their selective renal 
angiograms were unquestionably positive 
and revealed hypervascularity and no cor- 
tical retraction. Their sizes and location, 
however, were different in that they were 
more centrally located and much larger. 
The presence or absence of hypervascu- 
larity on the angiogram probably is not 
important in the genesis of the dimple sign. 
The reason we noted this sign in these 4 
“avascular” cases is because there was 
nothing else to suggest the presence of ma- 
lignancy. At one time we thought we were 
dealing with a sclerosing type of tumor 
producing retraction such as can be seen in 
carcinoma of the breast, and even has been 
described in the bowel.’ Histologic exami- 
nation, however, did not support this 
theorv. The unifying histologic finding, 
however, was the atrophy of normal renal 
parenchyma neighboring the capsule of the 
tumor. Keeping this in mind, we suggest 


that the dimple sign may develop in 3 
stages as shown in Figure 5. Firstly, an in- 
traparenchymal tumor develops and does 
not affect the surrounding parenchyma 
(Fig. sf). Secondly, the tumor enlarges 
towards the edge of the kidney, atrophy of 
the surrounding parenchyma takes place, 
and a uniform dimple can be seen as noted 
in Figures 5, B and 1, 4 and B. Lastlv, the 
tumor grows further, almost reaching the 
capsule without extending beyond it. The 
tumor then bulges somewhat outward with- 
out producing a noticeable bump on the 
renal outline. Atrophy produces a double 
dimple as seen in Figures 3C and 5C. By 
chance, in our cases, one dimple was 
greater and more noticeable radiologically, 
but 2 were seen in the specimen. 

The atrophy probably is due to the rela- 
tive ischemia of the normal parenchyma 
caused by the robbing of blood by the 
tumor. 

Naturally, we are not suggesting that 
the dimple sign is pathognomonic for ma- 
lignant tumors. There are many other 
causes for retraction of the cortex. Small 
cortical infarctions do produce a similar 
picture, focal pyelitis, nephritis, necrotizing 
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Fis. s. Diagrammatic representation of the genesis of the dimple sign. (4) Small intrarenal tumor (T). 


(B) The tumor has grown and atrophy is noted a 


diacent to it. (C) The tumor has further grown and a 


double dimple is noted. Some of the atrophied parenchyma is pushed out by the tumor. 


papillitis, chronic glomerulonephritis® and 
fetal lobulation must not be mistaken for 
the dimple sign. On the other hand, if an 
avascular mass is found in a kidnev, if a 
dimple sign is present and even if there are 
no angiographic signs of malignancy, one 
should explore that kidney and exclude a 
possible malignant process. The dimple 
sign may not onlv be useful when one in- 
terprets angiograms. Nephrotomographv is 
a highly accurate method which allows one 
to distinguish. benign cysts from hyperne- 
phromas;? however, its accuracy decreases 
when the tumors are intrarenal. In. such 
cases, the presence of a dimple sign should 
certainly be an indication for further diag- 
nostic investigation, 

The dimple sign is rarely seen because 
the peripheral location of the tumor and 
extension to the cortex without going be- 
yond it is infrequent. This sign can also be 
seen with angiographically vascular tu- 
mors, but in those cases its importance be- 
comes greatly reduced. 


SUMMARY 

Four angiographically avascular renal 
tumors (3 hypernephromas and : hyper- 
nephroma developing in association with a 
renal cyst) are reported. 

In all cases, retraction of the cortex on 
the side of the tumor was noted. The retrac- 
tion was probably due to the peripheral 


location of the tumor and the production 
of atrophy of normal renal parenchyma 
adjacent to the tumor. The “dimple sign” 
has been coined by us to describe the re- 
traction of the cortex. 

The dimple sign is not related to the 
avascular character of the tumor by an- 
giography, and could also be seen in so. 
called vascular tumors. 

We suggest that in the presence of a 
dimple sign, malignancy must be excluded. 


Harold A. Baltaxe, M.D. 
Department of Radiology 
The New York Hospital-— 

Cornell Medical University Center 
525 East 68th Street 
New York, New York 10021 
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PARASITIC ARTERIAL SUPPLY TO INTRACAPSULAR 
RENAL CELL CARCINOMA* 


By T. A. S. BUIST, M.B., FEAR. 


EDINBURGH, SCOTLAND 


ODERN  roentgenologic techniques 

can now achieve a high degree of 
accuracy in the diagnosis of renal cell 
carcinoma. Further efforts are now be- 
ing directed to the preoperative determina- 
tion of tumor extension and dissemination. 
Not only is this information important in 
the assessment of prognosis, but decisions 
on over-all management of the patient and 
choice of surgical approach are influenced 
by prior knowledge of extrarenal spread of 
the tumor. 

Roentgenologic techniques are of estab- 
lished value in the identification of distant 
metastases, lymphatic spread and intra- 
venous tumor extension.?!^!! Recognition 
of transcapsular local extension of renal 
carcinoma also influences prognosis and 
management. Gross extension of tumor 
through the renal capsule can be recognized 
on selective renal arteriography when tu- 
mor circulation is shown to be widely and 
irregularly dispersed within the perirenal 
tissues. 

Evidence of early or localized extension 
of tumor through the renal capsule is less 
easily identified, but is of particular impor- 
tance in centers where radical nephrectomy 
is not the standard treatment of renal 
carcinoma, since in these cases radical or 
extended nephrectomy is the treatment of 
choice and can be curative. ® Y 

Additional arterial supply to renal car- 
cinoma from extrarenal sources 1s often 
called parasitic circulation. Most fre- 
quently the sources of parasitic supplv to 
renal carcinoma are branches of costal, in- 
ferior phrenic, adrenal, capsular, lumbar, 
ureteric and gonadal arteries— the vessels 
which contribute to the normal extrarenal 
arterial arcade of Turner, situated in the 
perirenal fatty tissues. 97? The angio- 


graphic recognition of such an additional 
arterial supply to renal carcinoma has been 
regarded as evidence of transcapsular 
tumor extension, 8?’ mE 

In a prospective angiographic study of. 
parasitic circulation in consecutive unse- 
lected cases of renal carcinoma examined in 
this department during a 30 month period, 
parasitic. tumor supply from extrarenal | 
arteries has been demonstrated in more 
than so per cent of cases in which the renal 
carcinoma was pathologically proven to be 
entirely intracapsular. This is therefore not 
a reliable sign of transcapsular tumor ex- 
tension. i l 

Occasionally, renal carcinoma can be 
seen to obtain additional blood supply from 
mesenteric arteries. This has been re- 
garded as evidence of tumor growth into 
the mesentery or bowel.9!5 A case is re- 
ported here in which extensive parasitic 
arterial supply from branches of the in- 
ferior mesenteric artery to a renal car- 
cinoma was demonstrated by selective 
arteriography. Subsequently, detailed 
pathologic examination confirmed that this 
tumor was entirely confined within the 
renal capsule. 


MATERIAL AND METHOD 


Twenty-five consecutive cases of renal 
cell carcinoma investigated in this depart- 
ment were examined particularly for angio- 
graphic evidence of transcapsular tumor 
extension and for the presence of parasitic 
arterial supply to the tumor. Flush ab- 
dominal aortography was carried out in 
each case, followed by selective renal 
arteriography and selective arteriography 
of nonrenal arteries when these were sus- 
pected of providing an additional source of 
tumor supply on the basis of the flush 


* From the Department of Radiology, Royal Infirmary of Edinburgh, Scotland. 
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ic. r. Selective left renal arteriogram, after epi- 
nephrine, in steep posterior oblique projection. 
The renal margin is outlined by black lines. Dif- 
fuse, irregular extension of tumor circulation is 
seen where the capsule was breached anteriorly 
(arrows), This extension of tumor circulation 
could not be identified on the anteroposterior 
arteriograms. 


aortographic appearances. Selective renal 
arteriographv in the steep posterior oblique 
projection and after the local intra-arterial 
perfusion of epinephrine 10 ug., was fre- 
quently included in the examination to 
define the limits of tumor vascularity more 
accuratelv. Inferior venacavography and 
selective renal venography were carried out 
at à separate examination in most cases. 
Following nephrectomy, the specimens 
were subjected to careful pathologic exami- 
nation. for microscopic and macroscopic 
evidence of tumor extension through the 
renal capsule. 


RESULTS 


Of the 25 cases diagnosed as renal car- 
cinoma following angiographic examina- 
tion, pathologic confirmation of the diagno- 
sis and degree of local tumor extension was 
obtained in 21 cases. Four cases were not 
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treated surgically (3 were elderly patie 
with roentgenologic evidence of wi 
spread disseminated metastases and I wi 
man of 75 years with atheroscler 
vascular disease in whom asymptom: 
renal carcinoma was discovered fortuitot 
during an abdominal arteriographic exa 
nation of an aortic aneurvsm). 

Of the 21 cases treated by nephrectot 
i0 were found to have extension of 
tumor through the renal capsule. In « 
these 10 cases parasitic blood supply to 
tumor itself had previouslv been dem 
strated on arteriography. In the 1 case v 
transcapsular tumor extension in wl 
parasitic arterial supplv was not dem 
strated, a selective renal arteriogram in 
steep posterior oblique projection dem 
strated localized anterior extension 
tumor circulation (Fig. 1). 

In 11 of the 21 cases careful microsc 
examination confirmed that the carcine 
was entirely confined within the renal « 
sule. In 7 of these 11 cases selective arter 
raphv had demonstrated parasitic arte 
supply to the tumor. In each of tl 
cases, serial roentgenograms establis 
that arterial supply from extrarenal 
sels extended through the renal capsule 
the tumor. In 6 of these 7 cases the p 
sitic arterial supply was confirmed by se 
tive arteriography of the supplying 1 
renal vessels (Fig. 2-4). In 1 case para 
circulation was demonstrated from caps 
and third lumbar arteries on the p 
adrenalin series. 

In 1 case extensive parasitic arterial : 
ply to a large renal carcinoma was den 
strated to derive from branches of the 
ferior mesenteri¢ artery. Detailed pa 
logic examination following nephrect 
revealed that this tumor was entirely ir 
capsular. 


REPORT OF A CASE 


A 69 year old female presented with « 
plaints of tiredness, anorexia and weight 
during the previous 6 months. Left flank 
lower abdominal pain had been presen 
recent weeks. There had been no symp 
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ic. 2. (4) Selective right renal arteriogram showing well-defined upper pole renal carcinoma. ( B) Selective 
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upper part of the carcinoma. The tumor was 
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Fic. 3. Selective left eleventh intercostal arterio- 
gram in case of left renal carcinoma. Perirenal 


pur] 


branches of this artery contribute to tumor circu- 
lation (arrow). The tumor was entirely intra- 
capsular. 





right inferior phrenic arteriogram shows enlarged inferior phrenic artery with branches which supply the 
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Fic. 4. Case of large left renal carcinoma. Selective 
arteriogram of enlarged left spermatic artery 
demonstrates extensive supply to the tumor cir- 


culation via its capsular branches. The tumor was 
found to be entirely intracapsular. 
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directly referable to the urinary tract and no 
hematuria was noted. 

Examination revealed an easily palpable 
large left hypochondrial mass which was firm 
and slightly irregular but mobile. No other 
abnormality was detected on clinical examina- 
tion. pe RT 

Urine examination was normal. The erythro- 
cyte sedimentation rate was 86 mm. in the first 
hour. Hematologic examination was otherwise 
normal. 

Barium enema examination showed lateral 
displacement of the descending colon by the 
mass but no lesion within the colon itself, 
Intravenous pyelography showed that the mass 
arose from the lower pole of the left kidney 
which was slightly displaced upwards. The left 
ureter curved’ medially around the lesion. A 
diagnosis of ‘probabl e renal cell carcinoma was 
made. Chest and: skeletal survey roentgeno- 
grams showed no evidence of metastases. 

The patient was referred for angiography to 
establish diagnosis and assess operability. The 
flush aortogram showed that a highly vascular 
tumor arose from the lower pole of the left kid- 
ney and that there was an additional arterial 
supply to the lower portion of the tumor from 
branches of enlarged mesenteric arteries, Pro- 
fuse tumor circulation was shown bv selective 
left renal arteriography (Fig. s£). Selective 
Inferior mesenteric arteriography showed ex- 
tensive filling of the tumor vessels from en- 
larged pelvic colonic branches lying over the 
surface of the mass. The ascending left colic 
branch of the inferior mesenteric artery and 
marginal arteries in the descending colon were 
displaced 1n relation to the mass. The selective 
arteriogram also demonstrated numerous small 
branches of sigmoid arteries feeding into tumor 
vessels at the margins of the mass (Fig. ¢B). 
No tumor circulation was seen separate from 
the main bulk of the neoplasm. Selective left 
renal venography : showed no evidence of tumor 
within the main left renal vein. 

At operation the left kidney was mobilized 
from above and the tumor mass was dissected 
largely extraperitoneally. The inferio" mesen- 
teric branches supplying the tumor were ligated 
and divided and the left kidney together with 
the tumor mass was completely removed. 
There was no evidence of tumor extension into 
the bowel wall or mesentery. Pathologic exami- 
nation confirmed typical features of a well- 
circumscribed renal cell carcinoma containing 
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areas of necrosis and hemorrhage (Fig. zC). 
The external surface of the mass was smooth 
but lobular. Detailed microscopic examination 
revealed that the capsule of kidney was intact 
over the surface of the tumor. Numerous small 
vascular communications through the capsule 
extended into the tumor but there was no evi- 
dence of the malignant process extending 
through any of these vascular communications. 

The patient made an uninterrupted recovery 
and remains well and symptom-free at follow- 
up 21 months after nephrectomv. 


DISCUSSION 


Although the arterial supplv to renal 
tumors from extrarenal sources has been 
regarded as evidence of local tumor exten- 
sion, doubts about the reliability of this 
sign have been expressed, and Brindle, in a 
review of angiograms of renal carcinoma, 
was able to identify tumor supply from 
perirenal arteries in almost £o per cent of 
the intracapsular tumors. The results of 
this prospective studv confirm his finding. 
Communications between the intrarenal 
and perirenal circulations enable the kidney 
to obtain additional blood supply from the 
perirenal arcade in nonmalignant. renal 
ischemia and renal arteriovenous malforma- 
tion. In simple renal ischemia, angiography 
can demonstrate enlarged capsular, ad- 
renal, lumbar, subcostal, inferior phrenic, 
gonadal, or ureteric arteries which contrib- 
ute branches to the perirenal circulation.! 
Most renal carcinomas are highlv vascular 
tumors, sometimes pr oducing arteriovenous 
shunts and often containing areas of 
ischemia and necrosis. Considered as a 
focus of increased vascular demand within 
the kidnev, it is not surprising that a 
tumor can draw additional supply from 
the communicating perirenal circulation 
while still confined within the kidnev. This 
form of parasitic arterial supplv, derived 
from enlarged anatomic collaterals, is most 
easily seen in large, profusely ucc 
tumors, but we have demonstrated it also 
on angiography in cases of small carcinomas 
of low vascularity when these are periph- 
erallv situated. 

Identification of tumor circulation out- 
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Fic. s. G4) Left renal arteriogram showing tumor circulation in 
upper part of large lower pole renal carcinoma. (B) Selective 
inferior mesenteric arteriogram demonstrates extensive para- 
sitic supply to mid and lower parts of tumor viz branches of 
enlarged sigmoid arteries. Where small mesenteric branches are 
viewed tangentially, they can be seen to communicate with the 
tumor circulation. through the region of the renal capsule 

(arrows). The tumor had not extended through to the renal 

capsule. (C) Left kidney vertically sectioned after nephrec- 

tomy. The lower pole carcinoma contains areas of necrosis. 

Detailed microscopy confirmed that the tumor was entirely 

confined within the renal capsule. 





side the kidnev and the main tumor mass, 
in the normal territory of the parasitic 
vessels, does provide reliable evidence of 
transcapsular tumor extension,’ but this 
dist'nction is not generally possible until 
the tumor has spread widelv in the extra- 
renal tissues.? [n g of our 10 cases In which 
transcapsular tumor extension was later 
proved, parasitic arterial supply had been 
demonstrated at angiography. In only 5 of 


these g cases was tumor vascularity widely 
and irregularly distributed outside of the 
kidney and the main tumor mass, enabling 
a preoperative diagnosis of local tumor 
spread to be made. This evidence of tumor 
extension was best shown on selective renal 
angiography in anteroposterior or steep 


posterior oblique projections, and in no 
case was the selective perirenal angiogram, 


via an enlarged parasitic artery, critical in 


the recognition of true tumor spread. 
Arterial supply to tumors from mesen- 
teric branches is less commonlv seen and 
has been regarded as evidence of tumor ex- 
tenston into the bowel wall or mesentery. 
Sondag ef a/.!5 reported 3 such cases and ac- 
cepted the mesenteric eas supply as 
evidence of tumor spread, although in 1 of 





E their cases no actual tumor extension was 


confirmed at operation and nephrectomy 

was accomplished without difficulty. Cola- 
pinto’ has “experienced a similar case in 
which a large renal carcinoma was clearly 
shown on selective angiography to obtain 
extensive supply from superior mesenteric 
artery branches, but at operation no local 
extension: of the tumor was found and 
nephrectomy’ was. accomplished with blunt 
dissection. His. patient remains well and 
apparently. fre& from recurrence 2 years 
later. Spravregan!? has recently re ported a 

case of renal carcinoma with parasitic 
blood supplv from hepatic arterv branches 
but no evidence of tumor extension at op- 
eration. 

In the case now reported extensive 
parasitic supplv to a large carcinoma was 
derived from inferior mesenteric arterial 
branches. The tumor was closely apphed to 
colon and numerous vascular communica- 
tions were divided at operation, but de- 
tailed microscopic examination of the 
lesion following nephrectomy confirmed 
that the tumor was entirely intracapsular. 
This patient is completely well 21 manths 
later. 

The method bv which neoplasms can 
augment their blood supply from adjacent 
tissues is still incompletely understood. 
Additional supply to renal tumors from 
perirenal arteries mav be explained on the 
basis of anatomic collateral connections, 
but the development of vascular com. 
munications between a tumor mass and 
bowel wall or mesentery adjacent to it be- 
fore malignant invasion has occurred is 
less easilv understood. Folkman? has iso- 
lated a factor from human and animal 
tumors which stimulates rapid formation 
of new capillaries when introduced experi- 
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mentally into normal tissues. Such a sub- 
stance produced by the enlarging tumor 
and acting locally on adjacent structures 
mav be responsible for stimulating develop- 
ment of vascular adhesions. These vascular 
connections which were seen on microscopy 
in this case to traverse the intact renal 
capsule as enlarged perforating arteries, 
may also provide the initial pathwavs for 
later malignant extension. The observa. 
tion of parasitic blood supply to renal car- 
cinoma from adjacent structures should 
not, however, be accepted as evidence of 
tumor spread or inoperability. ' 


SUMMARY 


A prospective angiogr raphic study of 
parasitic arterial supply in unselected cases 
of renal cell carcinoma was correlated, fol- 
lowing nephrectomy, with pathologic evi- 
dence of transcapsular tumor spread. 
Parasitic arterial supplv was shown in 9 of 
the 10 cases in which transcapsular tumor 
extension had occurred, but it was also 
demonstrated in 7 of the II cases in which 
tumor was entirely confined within the 
renal capsule. Selective e angiographic studv 
of parasitic supply was not found to be a 
reliable method for the recognition of early 
transcapsular tumor extension. 

The common sources of parasitic supply 
to renal tumors derive from the perirenal 
arterial network, which communicates with 
the intrarenal Circulation through capsular 
perforating branches. Less commonlv it is 
obtained from intestinal vessels when these 
structures are in close relationship. Profuse 
parasitic supply from inferior mesenteric 
arterial branches is reported in a case where 
the renal carcinoma was entirely confined 
within the renal capsule. 

It is concluded that identification of 
parasitic arterial supply to rena lcarcinomas 
should not, in itself, be regarded as evi- 
dence of UM extension of tumor or 
inoperability. 
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i THE COLLATERAL VEIN SIGN* 
"S PALLIBLE SIGN IN THE STAGING OF RENAL CANCER 


By NANCY O. WHITLEY, M.D., MAHESH KINKHABWALA, M.D.,7 
and JOSEPH E. WHITLEY, M.D. 


WINSTON-SALEM, NORTH CAROLINA 


‘HE staging of renal cancer is of obvi- 
ous clinical significance in prognosis 
and surgical planning. Recently it was 
pointed ogt that cannibalized arterial sup- 
ply does hot necessarily indicate tumor 
breakthrough of the normal barriers 
spanned by these vessels.^" The concept 
that angiographic visualization of collateral 
veins draining a kidney containing a renal 
carcinoma indicates or strongly suggests 
compromise of the renal vein was origi- 
nated by Ahlberg ef al! and has been de- 
veloped by a series of authors: ta 
The purpose of this paper 1s to point out 
that collateral or “abnormal” venous com- 
munications associated with renal tumors 
must be interpreted with caution in rela- 
tion to tumor staging. 


“MATERIAL AND METHOD 


With the advent of high dose angio- 
graphic techniques to examine renal tu- 
mors, the incidence of visualization of col- 
lateral renal veins immediately increased. 
The precise selective dosage in an indi- 
vidual case was and still is determined by 
the appearance of the tumor on a prelimi- 
nary mid-stream aortogram or by the flow 
characteristics of a selective test dose ob- 
served by TV fuoroscopy. The dose IS 
varied bv the natural vascularity of the 
tumor and the amount of renal parenchyma 
served bv the artery to be selectively in- 
jected: an average "high dose" for a tumor 
bearing kidney with a single artery being 
20 cc. The incidence of collateral venous 
drainage in the authors' collected cases of 
pathologically proven renal cell carcinoma 
for the past 5 vears was 43 of 8o cases. Only 
7 of these cases with collateral venous 


drainage were associated with obstructi 
of the major or main renal veins at surge 
or pathologic examination. 

In the typical case of high dose te 
nique, the visualization of collateral ve: 
leads to no confusion as to staging as th 
are demonstrated along with a pate 
renal vein (Fig. 1, 4 and B). 

With tumor obstruction by intrinsic 
volvement of the renal vein, there may 
primary visualization of pathologic vess 
in the tumor "thrombus" as described 
Ferris e£ 4/5 This appearance was rec 
nized in 2 of 7 cases. In other cases 
“thrombus” may be demonstrated by 
ferior venacavography by a mass protr 
ing into or obstructing the cava (Fig 
A and B). 

A single case was encountered where 
renal vein was compressed extrinsically 
not invaded by tumor. This etiology r 
be suggested by a beaked stagnant col 
tion of contrast medium on inferior v€ 
cavography and verified by selective vet 
raphy (Fig. 3, Æ and D). 

The diminished or nonvisualizatior 
the upper urinary tract by intraver 
urography appears to be a good positiv. 
dicator of renal vein involvement by hy 
nephroma (extrinsic or intrinsic). Howe 
visualization of the upper tract does 
exclude vein involvement. There we 
cases of diminished, delayed or nonvis 
ization and 3 cases of symmetric visua 
tion in our series of 7 cases with renal 
obstruction. 


DISCUSSION 


In the series of Watson ef gl? wy 
maximum dose of 20 cc. of contrast 


* From the Department of Radiology, Bowman Gray School of Medicine, Winston-Salem, North Carolina. 
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Fic. 1. E.A., Unit £27-08-69, 69 vears old, white female, with renal cell carcinoma. 
(4) Arterial phase of angiography demonstrating hypervascularity of the: tümor. (B) Late phase 
demonstrating both a normal right renal vein and collateral veins. 
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Fic. 2. W.B., Unit £21-88-82, £9 years old, white male, with renal cell carcinoma. 
(A) Late phase of angiography demonstrating collateral veins and no visualization of the renal vein. 
(B) Inferior venacavogram demonstrating a rounded filling defect of a tumor thrombus protruding into 


the cava from the renal vein. 
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lic. 3. GML, Unit. £49-29-17, 72 years oki, white female, with renal cell carcinoma of the right kidney. 


k jf 


G4) Detail from inferior venogram showing a “beak” of contrast medium in the proximal right renal 
vein, (B) Selective right renal renogram showing the extensive narrowing of the main renal vein and a 


collateral vein. 


terial, the renal vein was not seen in 22 of 
94 cases. Eighteen had obstruction diag- 
nosed by visualization of a filling defect in 
the renal vein or bv collateral veins with- 
out visualization of the main renal vein and 
3 were missed by angiography. The inci- 
dence of collateral veins is not given. 

Olsson" stated that with the selective 
injection of 24 cc. of contrast medium “no 
filling of the vein... or filling of collateral 
veins means that the renal vein is com. 
promized ... " Evans and Bosniak’ stated 
in their 1971 text that “dilated collateral 
veins draining a kidney with no visualiza- 
tion of the main renal vein on late films of 
the angiogram is a reliable (though not un- 
equivocal) sign that the renal vein is com- 
pletely or partially obstructed...” 

In Lang's? series of 120 cases £ routine 
dose of 15 to 20 ml. of contrast medium 


and a large volume dose of 25 to 30 cc. was 
emploved to demonstrate the veins. He 
emphatically stated that the diagnosis of 
extension of tumor into the renal vein 
should be made on the basis of a demon- 
strable mass in the renal vein. He also 
stated that the collateral vein sign does not 
definitely indicate obstruction of the main 
renal vein. He did not give an over-all inci- 
dence of the visualization of collateral 
veins. There were 12 cases of tumor exten- 
sion into the renal vein, 9 of which demon- 
strated collateral veins. 

Brindle? correlated the angiographic with 
the pathologic findings and found the renal 
vein patent in 13 of 16 cases with collateral 
veins, and noted no collateral veins in 3 of 
4 cases with proven venous obstruction. 
The angiographic techniques in this series 
were varied. He challenged the specificity 
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of the collateral vein sign in tumor staging. 

We agree with Lang that, if the tumor 
thrombus is not seen in the arterial phase 
or well outlined in the venous phase of 
angiography, bi-plane inferior venacavog- 
raphy should be performed. If there is no 
tumor thrombus protruding into or oc- 
cluding the vena cava, selective venogra- 
phy should be performed. 


CONCLUSION 


Collateral renal veins will be seen in the 
majority of cases of renal carcinoma ex- 
amined with modern dosage technique. The 
renal vein is also visualized 1n most of these 
cases and should cause little confusion. 

Inferior. venacavography, followed in 
appropriate cases by selective venography, 
may be necessary to establish the status of 
the renal vein. The renal vein may be ex- 
trinsically or intrinsically compromised 
and this can be established by venography. 

The nonvisualization of an upper urinary 
tract on intravenous urography in hyper- 
nephroma strongly suggests renal vein oc- 
clusion. However, visualization does not 
exclude renal vein or vena caval occlusion. 


Nancy O. Whitley, M.D. 

Department of Radiology 

Bowman Gray School of Medicine 
3200 South Hawthorne Road 
Winston-Salem, North Carolina 27103 
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DOUBLE CONTRAST CYSTOGRAPHY USING UNI- 
VERSAL GYROSCOPIC X-RAY TV APPARATUS* 


By TSUNEO KAWAI t HIDEO NAKAO,t and AKIRA TSUYAT 


TOKYO, JAPAN 


HE ,RETOFORE, the roentgenographic 


diagnosis of urinary bladder tumors 
was made primarily by cystography alone. 
“Conventional double contrast cystogra- 
phy” refers here to the use of aqueous con- 
trast media and air during cystography 
without fluoroscopy. Tumors can be visual- 
ized as filling defects and by their relief 
patterns on cystograms. However, because 
of difficulties in» changing the patients’ 
positions and. the limited projections, 
visualization was not entirely adequate. 
Our use of a Universal Gyroscopic X-ray 
Television Apparatus,* in cystography 
since 1971, 1s reported. This unit, incorpo- 
rating a closed circuit television system, is 
versatile, and permits rapid changing of the 
patient's position during fluoroscopy, for 
spot film roentgenography in the most ad- 
vantageous projections. Greatly improved 
visualization 1s achieved with these mul. 
tiple positions and projections, as compared 
to conventional cystography with or with- 


out "double contrast" techniques. 
EQUIPMENT 
Figures 1 and 2 show the Universal 


Gyroscopic x-ray Television Apparatus. A 
diagram of its various components and 
directions of movement is shown in Figure 
3. The patient and the x-ray tube image 
amplifier assembly can be independently 
rotated. All operations are made by a 
remote control system. Up to 100 8X10 
inch x-ray spot film roentgenograms can be 
made from a roll film supply using a serial 
changer, or by photographing a television 
monitor using 70 mm. photographic film. 


* Model DT-UG, designed by Drs. Toshio Kurokawa and 
Shoti Nishivama, and manufactured by Tokyo Shibaura Electric 
Co., Ltd., Tokyo, Japan.* 


* From the Departments of Urology,t and Radiclogy,t 


MATERIAL 


In this study, 11 patients with urinary 
bladder tumors were selected from those 
seen at this hospital during the vear end- 
ing July, 1971. There were 10 males and 1 
female, who ranged from 45 to 78 years in 
age. 

METHOD 


After voiding, all patients were catheter- 
ized to remove any residual urine. Depend- 
ing on tumor size, §-10 ml. go per cent 
lopydol and lopydone aqueous suspension 
(Hytrast) was introduced into the urinary 
bladder vra the urethral catheter, followed 
by 150 ml. of air. After the catheter was 
removed, the patient was strapped to the 
roentgenographic table using the “Magic 
Band” included with the unit. By remote 
control, the patient and x-ray assembly 
were rotated during fluoroscopy, spot films 
being exposed at appropriate intervals. 


RESULTS 


The cases examined are shown in Table 
1. Seven had transitional cell carcinoma, 1 
with epidermization; 1 had polypoid ade- 
noma; and 2 had papillomas. Of those with 
transitional cell carcinoma, 1 was Grade 1; 
2 were Grade 2; and 4 were Grade 3. The 
histologic classification of Case 111 was not 
available. We demonstrated roentgeno- 
graphically nearly all of the tumors diag- 
nosed by cystoscopy, except for those de- 
scribed below. The discrepancies in these 
cases were due to unsatisfactory technique, 
where a small tumor was completely im- 
mersed in the contrast medium (Case 11), 
and inaccurate measures of adjacent tumors 
were visualized as 1 (Case vti and 1x). 

Tumors could be accurately measured 
roentgenographically. They ranged from 
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Fic. 1. Universal Gyroscopic X-ray TV Apparatus. 


c X2 mm. to 35 X30 mm. or 20 X40 mm. A 
minimum of 5X2 mm. was considered the 
lowest limit of visualization. The size is 
actually smaller considering the 1.15 mag- 
nification factor. Similarly, roentgeno- 
graphically, nearly all tumors appeared 
larger than the actual size cystoscopically. 

One polypoid and 1o papillary tumors 
found cvstoscopically were examined roent- 
genographicallv. Fine relief patterns were 
demonstrated in the papillary tumors more 
than 10X10 mm. in size. The papillary 
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tumors less than 10X10 mm. and the poly- 
poid tumors with flat surfaces were visual- 
ized onlv as filling defects. Whereas, with 
conventional cystography, it is frequently 
difficult to demonstrate relief patterns of 
tumors exceeding 10X10 mm., the relief 
patterns of filling defects were well visual- 
ized regardless of their sizes or surfaces, 
using the method in the present study. 
Roentgenographically, the localization of 
the tumor can be determined as accurately 
as by cystoscopy. Demonstration of tumor 
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Frc. 2. Patient, and x-ray tube image amplifier assembly can be rotated independently. 


pedicles was difficult, both by cystoscopy 
and roentgenography. The pedicles were 
sometimes invisible on cystoscopy because 
of limited field size. The profile of the 
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Fis. 4. Case 1. Polypoid adenoma. Supine position, 
conventional] double contrast technique. The fill- 
ing defect is poorly demonstrated. 


Jection. An alternative method was a com- 
plete rotation of the patient during fluoros- 
copy, so that any relative shift in tumor 


location indicated pedunculation. Ambigu- 


ous (Case v and xr) and negative (Case 1, 
HI, IX and x) cases were also encountered. 

Four of these cases are summarized in the 
following. 


REPORT OF CASES 


Case 1. This 62 year old female had a polypoid 
adenoma of thé “urinary bladder. Cystoscopy 
revealed a smooth, 1 cm. diameter polypoid 
tumor at the trigone. Conventional “double 
contrast" cystography in the supine position 
was inconclusive (Fig. 4). However, with the 
patient slightly dependent caudally, a filling 
defect was demonstrated (Fig. 5). Attempts to 
demonstrate a double contrast relief pattern in 





Fic. ç. Case 1. 30° caudally dependent position. The 
filling defect is clearly demonstrated. 
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Fic. 6. Case t. 30° Trendelenburg position. There is a 
ring-like density with no relief pattern. 


the Trendelenburg position (Fig. 6) showed 
only a small amount of contrast medium ad- 
herent to the tumor base. Conventional 
methods would not allow such detailed roent- 
genography during fluoroscopy. 


Case 1v. This 45 year old male had multiple 
papillary carcinomas of the urinary bladder, 
Grade 3, Stage A. Cystoscopy demonstrated 
the main tumor near the right ureteral orifice 
with 7 small tumors on the right lateral and 
posterior bladder walls. The main tumor was 
papillary and  pedunculated. Conventional 
"double contrast" cystography is shown in 
Figure 7. The filling defect was due to the main 
tumor. In Trendelenburg position, the mor- 
phology of the small tumors became more 
apparent (Fig. 8). The patient was next trans- 
versally rotated to +180° to coat the tumor 
surface with contrast medium, then rotated 


n 
m 





Fic. 7. Case rv. Papillary carcinoma. Supine position, 
using conventional double contrast technique. 
Multiple filling defects are demonstrated. 
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Fic. 8. Case 1v. 30° Trendelenburg position. The 
tumor configuration is more clearly demonstrated 
due to shift in the bulk of the contrast medium. 


vertically to —6c?, so that the bulk of the 
contrast medium would least interfere with 
visualization; thus, the relief patterns of nearly 
al the tumors were clearly demonstrated 
(Fig. 9). 


Case vi. This 66 year old male cystoscopically 
had a walnut sized tumor, part of which was 
papillary in structure, near the left ureteral 
orifice. Whether it was pedunculated was not 
clear. Even on the left side, an indigo-carmine 
study was normal, with excretion from beyond 
the tumor. Biopsy revealed papillary carci- 
noma. Figure 10 shows the conventional double 
contrast cystogram, The tumor appeared as a 
filling defect. The patient was next trans- 
versally rotated to — 135° position. The relief 





Fic. 9. Case iv. —60° vertically tilted position. The 
relief pattern and configuration of tumors are well 
demonstrated. 
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Fic. 10. Case vi. Solitary papillary tumor: Supine 
position, conventional double contrast technique. 
The filling defect of the papillary lesion is. seen 
near the orifice of the left ureter. — 


pattern of the tumor is shown in ligure 11. 
The tumor shifted more centrally than in Fig- 
ure 10, indicating pedunculation. The tumor, 
walnut sized on cystoscopy, was 1s X14 mm; 
roentgenographically. — . — a 


Case vir. This 52 year old male. cystoscopi- 
cally had a pedunculated papillary tumor on the 
left lateral bladder | wall. On. conventional 
double contrast. cystography, the contrast 
medium did not reach the tumor, and 1t was 
not visualized. The patient was therefore 
slowly rotated to the Trendelenburg position, 
and the roentgenogram obtained when the 
contrast medium reached the tumor is shown 
in Figure 12. Because of the excess contrast 
medium about the tumor in this position, the 





Fic. 11. Case vi. — 155? transverse rotation. The re- 
lief pattern of the tumor is demonstrated. The 
relative shift in tumor location indicates peduncu- 
lation. 








Fic. 12. Case vit. 30° Trendelenburg position. The 
filling defect is poorly demonstrated. 


patient was rotated slightly to his right, result- 
ing in better visualization of the tumor (Fig. 
13). When the patient was further rotated 
transversally to —9c? (right lateral decubitus 
position), the relief pattern shown in Figure 14 
was obtained. All 3 roentgenograms were made 
in the posteroanterior projection so that the 
patient's position in relation to the central x-ray 
beam had not changed. Only the tumor had 
shifted centrally—evidence that it was 
pedunculated. , 


DISCUSSION 


Rarelv, calcification in urinary. bladder 
tumors makes their diagnosis possible on 
plain roentgenograms.* They are usually 
diagnosed using a contrast medium. Since 








3. Case vim. 30° Trendelenburg position and 
135? transverse rotation. The relief pattern of the 
tumor is clearly shown. 
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Fic. 14. Case vill. — 90? transverse rotation. The re- 
lief pattern is well demonstrated. The relative shift 
of the tumor indicates pedunculation. 


routine contrast cystograms can demon- 
strate tumors as filling defects only if they 
are of considerable size, this method is 1n- 
adequate, especially in diagnosing rela- 
tively small tumors. According to Braband,” 
the rate of tumor demonstration was 36.8 
per cent by this method. Double contrast 
cystography has therefore been used supple- 
mentally.!?:47:5 Accurate determination of 
tumor location and size requires control of 
the amount of contrast medium in accor- 
dance with tumor size. 

The capabilities of the Gyroscopic X-ray 
Unit help to fulfill these requirements. By 
using this apparatus for double contrast 
cystography, we obtained cystograms of 
good quality. It greatly facilitated chang- 
ing the patient's position, and there were 
no limitations in projections for roentgen- 
ography such as those inherent in conven- 
tional cvstography. The roentgenographic 
table can be tilted to -- 180? and rolled to 
+180°. Although exposures must be at an 
angle of go? to the long axis of the bodv, 
they are possible throughout the transverse 
plane from (—) 9o? to (+) 360°. The pro- 
jections and exposures are selected by re- 
mote control, permitting the most ad- 
vantageous roentgenography. There is no 
danger or discomfort to the patient, unless 
he is maintained in an inverted position for 
an extended period. 
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Although barium adheres well to the 
mucous membrane, calculus formation and 
chronic inflammation have been reported 
due to prolonged adherence of barium, pre- 
venting Its use. 

Contrast media such as 76% Urografin, 
8005 Angioconray, and 60% Pyracetone C 
were initially used in cystography, but 
their lower viscosity resulted in rapid flow 
with changes in position, preventing clear 
demonstrations of relief patterns. These 
media can be used only for visualizing fill- 
ing defects. The Hytrast used in the pres- 
ent study resulted in satisfactory visualiza- 
tion and was without side effects. For 
Hytrast to demonstrate relief patterns, 
spot film roentgenograms must be made 
immediately before the medium is com- 
pletely, displaced. Fortunately, it 1s pos- 
sible to obtain good double contrast cysto- 
grams using this apparatus. The only prob- 
lem encountered was lack of clarity in some 
roentgenograms when there was super- 
imposition of bone structures, but this can 
be partially overcome with improvement in 
exposure factors and contrast media. 

Roentgenography of excised bladder 
specimens 9 days after cvstographv re- 
vealed no adhering contrast medium, nor 
were there anv histologic changes attribut- 
able to it. However, some reports of tran- 
sient reddening of the mucous membrane? 
point to the need for further studies. 

A bladder tumor may be papillary or 
completely flat. Roentgenograms of filling 
defects or relief patterns can be obtained 
during fluoroscopy, but the amount of con- 
trast material must be carefully controlled, 
depending on tumor size. The positions and 
projections for roentgenography must be 
determined during fluoroscopy. A detailed 
study of the correlation of roentgenographic 


relief patterns and the morphologv grade of 


malignancv, and extent of infiltration, will 
be made in the future. 

When the tumor is found to shift with 
change in the patient's position, it 1s con- 
sidered pedunculated. If the patient is posi- 
tioned so that the tumor is in a suspended 
state for roentgenographv in a projection 
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perpendicular to the pedicle, pedicle dimen- 
sions may be ascertained. 

Although the ultimate diagnosis of uri- 
nary bladder tumors is most accurate bv 
cystoscopy, their detection and determina- 
tion of their size, location, and peduncula- 
tion are frequently difficult. Not onlv are 
double contrast cvstograms extremely use- 
ful in making such evaluations. “thev also 
can aid in outlining the fields i radiation 
therapy, and in evaluating the effectiveness 
of treatment of urinary bladder tumors. 


SUMMARY 


A Gyroscopic Diagnostic X-ray Appa- 
ratus with closed circuit television was used 
in double contrast cvstography of urinary 
bladder tumors. | 

Using the methods described, roentgeno- 
grams of much better quality were con- 
sistently and more easily obtained than 
with conventional double contrast cvstog- 
raphy. i 

Relief patterns and filing E of all 
tumors in various positions were easily ob- 
tained using appropriate projections with 

closed circuit television control. The relief 
patterns and filling defects of papillary 
tumors exceeding 10 X 10 mm. were readily 
demonstrated. Papillary tumors less than 
1oX1o mm. and polypoid. tumors with 
smooth flat surfaces were visualized only as 
filling defects. Tumor pedicles were demon- 
strable with multiple projections. The sites 
and sizes of tumors were accurately estab- 
lished roentgenographically. 

Information as obtained in this study 
greatly facilitates the outlining of radia- 
tion ports and the estimation of the effects 
of radiotherapy for bladder tumors. 

The x-ray apparatus used here has con- 
siderable promise in roentgenologic studies 
of the urinary tract. 
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THE EARLY LYMPHATIC SPREAD OF MANIFEST 
PROSTATIC ADENOCARCINOMA* 


By IRWIN GROSSMAN, M.D., ROGER vox PHUL, M.D., JAMES P. FITZGERALD, M.D., 


SULABHA MASIH, M.D., A. FRANKLYN 


TURNER, M.D., SAMUEL S. KUROHARA, M.D., 


and FREDERICK GEORGE, IH, M.D. 


LOS ANGELES, CALIFORNIA 


A a of the prostate is 
the most common deep malignancy in 
the male. Depending primarily upon the 
stage of the disease, various therapeutic 
modalities have been used for its treatment. 
For many vears the radical prostatectomy 
was performed for disease apparently 
limited to the prostate gland, while castra- 
tion and estrogen therapy were the routine 
palliative procedures for disease which was 
more extensive. Ín recent vears the use of 
supervoltage radiation therapy has evolved 
as an alternative and perhaps a more bene- 
ficial modality of therapy in many pa- 
tients.*! 

The ability to accurately define the exact 
extent of the disease would be highly bene- 
ficial in the decision as to which of the 3 
modalities would be most likely to encom- 
pass all of the involved areas of disease. 
Previously it had been thought that pros- 
tatic carcinoma spreads va the hematoge- 
neous route, with little antecedent lymphog- 
enous component of spread. Tumor was 
thought to invade the tissue spaces and ex- 
tend to the capsule of the organ, with even- 
tual invasion of distant structures. There- 
fore, therapy was confined to radical sur- 
gerv or, more recently, radiation therapy 
onlv to the pelvis for disease thought to be 
limited to the prostate and the surrounding 
tissues. Distant metastases were thought to 
occur along the vertebral venous plexus or 
vertebral veins, with tumor embolism;? 
therefore, once the disease was out of the 
pelvis it was thought that hormonal ma- 
nipulation was the procedure to follow. 

Prior experimental and clinical experi- 
ence had implicated the possible impor- 


tance of early lymphatic dissemination.’ It 
was not until the extensive use. of pedal 
lymphographic studies, however, that oe 
was possible to actually demonstrate lym- 
phatic metastases in patients with appar- 
ently localized disease. In addition, the use 
of exploratory laparotomy for staging 
purposes, which has been so effective for. 
staging patients with Hodgkin’s disease and 
other lymphomas, has encouraged us to use 
this procedure in selected cases of prostatic 
carcinoma. This has not only helped us de- 
fine the true extent of disease but has also 
verified our lymphographic interpretations. 
Since 1968, we have been using pedal 
lymphography in the majority of patients 
referred for treatment at'the Los Angeles 
County-—-University of Southern California 
(LAC/USC) Medical Center, Department 
of Radiation Medicine. Routine pretreat- 
ment procedures include: a careful history 
and physical examination; a complete 
blood cell count; electrolytes; liver chemis- 
tries, including alkaline phosphatase levels, 
serum acid phosphatase determinations; 
chest and skeletal roentgenograms; and 
complete osseous and hepatic scans. 


MATERIAL AND METHOD 


From June 1968 through December 
1972, 42 patients with adenocarcinoma of 


the prostate gland were examined with 


pedal lymphography and ‘treated with ab- 
dominal pelvic radiation therapy at the 
LAC/USC Medical Center. An additional 
16 patients had similar procedures done at 
the Whittier Oncology Medical Clinic. 
Definition of stage levels is a difficult 
problem for the therapist, since various 


* Presented at the Fifty-ffth Annual Meeting of the American Radium Society, Colorado Springs, Colorado, April 22-26, 1973. 
From the Department of Radiation Medicine, Los Angeles County University of Southern California Medical Center, Los Angeles, 


California. 
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hic. 1. Lymphogram of patient with histologically 
proven carcinoma of the prostate. 


classifications are used at different institu- 
tions. The.one that is most familiar to our 
urologists is that based on criteria bv 
Whitmore.” Occult cancers (Stage A) are 
discovered during treatment of benign pros- 
tatic hypertrophy. These make up less than 
5 per cent of the cases. Stage B consists of 
relatively early cases with tumor confined 
to the prostate gland: this is usually de- 
tected by rectal examination. Only 8 per 
cent of the reported cases are Stage B, with 
Stage C making up the majority of cases at 
62 per cent. Since no definite line of de. 
marcation can realistically be drawn be. 
tween cases staged clinically, we have used 
a slightly different classification; 7.e., one 
based upon the mass of the central disease? 
which may be related to the percentage of 
positive lymph node involvement, as is ap- 
parentlv the case in carcinoma of the cervix 
and numerous other malignancies. 

Ot the total of :8 patients, 6 were as- 
sessed by routine clinical and laboratory 
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examination procedures to have intracap- 
sular lesions (Stage A), 17 to have had 
lesions involving the capsule or extending 
to regions Just outside the capsule, usually 
the seminal vesicles (capsular or extracap- 
sular or Stage B), 27 to have disease out to 
the pelvic wall (Stage C), and 8 to have had 
early evidence of extrapelvic spread, usu- 
ally a single lesion metastatic to pelvis or 
lumbar spine (Stage D). Lymphography or 
the acid phosphatase levels were not used 
for staging purposes. Six patients had a 
laparotomy biopsy procedure of the para- 
aortic lymph nodes to confirm lympho- 
graphic findings of lymph node abnormali- 
ties. All 6 were histopathologically proven 
to be positive for cancer (Fig. 1). 


RESULTS 


Table 1 demonstrates the incidence of 
normal and abnormal lymphographic find- 
ings according to the clinical stage of the 
disease by the routine procedures de- 
scribed previously. There were only 6 cases 
of Stage A referred for treatment and there 
were positive lymph node findings in 67 per 
cent. For Stages B and C, the incidence of 
lymphographic abnormalities was 82 and 
78 per cent, respectively. All 8 cases re- 
ferred with Stage D disease had positive 
lymph node findings. 

As the clinical Stage increases from A to 
D, there is a progressive increase in the 
number of lymphograms showing positive 
para-aortic lymph node involvement, so 
that in Stage D patients all showed positive 
para-aortic as well as positive pelvic lymph 
nodes. 

Serum acid phosphatase levels were not 
found to be as sensitive an indicator to the 
extent of the disease as the lymphographv 
(Table 11). A greater percentage of cases 
had abnormal alkaline phosphatase levels 
in our series: this mav be due to the high 
incidence of hepatic disease among our pa- 
tient population which is unrelated to their 
oncologic problem. This is further elabo- 
rated in Table i11 which shows the relation. 
ship of lymphographic findings to acid or 
alkaline phosphatase levels. 
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TasreI 
INCIDENCE OF NORMAL AND ABNORMAL LYMPHOGRAPHIC FINDINGS* 











Extent of Prostatic Cancer | Clinical | Cases 
| Stage | 
- See ——— 
Intracapsular | A | 6 
Capsular or extracapsular | B | 17 
Pelvic | C | 27 
Distant | D 8 
All cases | A-D 58 


* Per cent of cases with positive or negative lymphograms for each stage and for all cases are shown in parentheses. Total ineasg T 


of positive lymphograms is 81 per cent (49/58). 


Because of the high incidence of abnor- 
mal abdominal and pelvic lymph nodes 
found to be outside of our previous treat- 
ment portals, we have altered considerably 
our techniques of management of prostatic 
cancer patients (Fig. 2, 4-C). At the 
LAC/USC Medical Center, patients are 
treated to fields encompassing the para- 
aortic and pelvic lymph nodes and the 
prostate in the following manner: SSD of 
80 or 100 cm.; a rate of 800 rads per week 
delivered to coplanar opposed portals (mid- 
line fossa); and treating 4 days per week 
for a total of 2,400 rads in 3 weeks. Blocks 
are used to shield the femoral heads and the 
lymphograms are used during the set-up to 
ensure that all lymph nodes at risk are en- 
compassed. The buttocks are spread apart 
for the posteroanterior treatment so that 
there is no loss of skin sparing in the 
gluteal folds. 

After a rest period of 7-10 days the same 














Normal and Abnormal b mph Node Findings 

Negative | Pelvic | | Paracaortic | | Both 
donee isyece sin MILAN 

2 (33) | rap | e@ | 3650) 
308 | 2602 ]| 1(0 p n(64 
6(22) | 30) | 1(9 | 1763) 

o (o) | ofo) | o(o) | 8(100) 
nag | 609 | 2) | 39(68) 
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portals are treated with the same fractiona- 
tion and protraction on the 25 mev. beta- 
tron unit. The pelvic portals and the para-. 
aortic portals are treated separately be- 
cause the largest field possible on our ma- 
chine is 20X20 cm, Again, the patient re- 
ceives a 7-10 day fest after the second 
course of treatment. The third series 
of treatments is administered with the 
betatron unit bv lateral opposed portals 
using a Foley catheter in the bladder for 
localization of the prostate during the set- 
up. The total dose delivered to the prostate 
Is 7,200 rads in approximately 11 weeks and 
4,800 rads to the pelvic and para-aortic 
lymph nodes in 7 weeks, under usual condi- 
tions. 

If the patient donnera: clear in- 
volvement of the para-aortic lymph nodes 
on the lymphogram, a mediastinal-supra- 
clavicular portal is treated on the 4 mev. 
linear accelerator at the rate of 800 rads 
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INCIDENCE OF NORMAL AND ABNORMAL ACID OR ALKALINE PHOSPHATASE LEVELS* 


j 


Add Phosphatase | Alkaline Phosphatase 


Extent of Prostatic Cancer | Clinical | Cases =~ qr a aa - 
| Stage | ‘Normal bna | Normal | rae 

PONE eee eee EIE ee CNRC NE eee rei aes SLs (neice ana Saeed aes i 
Intracapsular | A | 6 | 6(100) o (o) |o 58(83) | 1 (17) 
Capsular or extracapsular | B | 17 | 16(94) |  1(6) | 17 (100) | o (o) 
Pelvic C | 2): ag (gz) | 28) | aB) | 406) 
Distant j D i 8 | 5 (62) | 3G890 | 4Go | 4(50) 
"EE cases | A-D 58 : $2 (90) | 6(10) | 49(85) | 9695 


* Per cent of cases with normal or elevated values for each stage and for all cases are shown in parentheses. 
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RELATION OF LYMPHOGRAPHIC FINDINGS WITH 
ACID OR ALKALINE PHOSPHATASE LEVELS* 








Abnormal 
Number of cases I1 47 
Acid phosphatase level | 
normal 1i (100)* — 41(87) 
abnormal o (o)* 6 (13 
Alkaline phosphatase level 
.nórmal 10 (g1)* 39 (83) 
1 (9)* 8 (17) 


abnormal 


* Per cent of cases with normal lymphograms associated with 
normal or abnormal acid or alkaline phosphatase levels, same for 
cases with abnormal lymphograms. 


"(week for a total of 4,000 rads. 

The daily dose to the prostate is 200 rads, 
and the cumulative dose to the prostate 
ranges from, 6,400-7,200 rads depending 
upon patient-tolerance, initial lesion size 
and/or the degree of tumor regression as- 
sessed by rectal palpation. 


DISCUSSION 


Carcinoma of the prostate is the most 
common deep malignancy in the male, vet 
there is great confusion concerning the 
staging of the disease as well as its treat- 
ment. One of the major problems, we be- 
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lieve, has been the inability to define 

exact extent of the disease, so that tre 
ment may be directed more precisely. | 
various classifications are based on a corr 
nation of rectal palpation and serum a 
phosphatase levels, which we feel are d 
nitely inaccurate. The evidence we h 
presented highly suggests that lympha: 
ography is of great benefit in assessing 
extent of the disease, and is more sensit 
than the acid or alkaline phosphat 
levels, which we have shown may be nor: 
in many patients in spite of roentge 
graphic evidence of lymph node invo. 
ment. 

We are convinced that the behavio: 
prostatic carcinoma is somewhat simila 
that of cervical cancer in the fem 
Lymphatic involvement appears to 
roughly proportional to the bulk of cen 
disease. This is why we chose a staging- 
tem for the purpose of this paper whic 
entirely dependent upon rectal examina 
of the extent of central disease. 

Since only 6 patients had laparot« 
proof of positive lymph node involvem 
we are now undertaking a study in wi 
Stage B patients with negative lym] 
grams will undergo surgical staging 
cedures if there is no medical contrainc 
tion. We cannot recommend the similar 
most routine use of the surgical sta 





Fro. 2. Extended field radiation therapy regimen for prostatic carcinoma now in use at the Los Ar 
County University of Southern California Medical Center. (4) 4 mev.-linac: 2,400 rads/3 week: 
25 mev. betatron: 2,400 rads/3 weeks; total lymph node dose 4,800 rads. (C) 25 mev. betatron: 1 
2,400 rads/ 3 weeks; total prostate dose 6,400-7,200 rads. 
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procedure for prostatic cancer patients as 
we use in Hodgkin's disease today. The 
main reason is the average age of the pa- 


tients as well as the high incidence of 


atherosclerotic cardiovascular disease and 
related medical problems which will un- 
doubtedly increase the morbidity associ- 
ated with the procedure. All patients with 
Stage C disease will receive radiation ther- 
apy as their primary modality of treatment, 
since the incidence of lymph node involve- 
ment is so high. 

We have found that pedal lymphography 
has been highly accurate at our institution, 
and reports from other major institutions 
have shown their accuracy to be in the 
range of go per cent.’ A staging laparotomy 
in those patients with Stage C disease will 
probably not be beneficial to most patients. 
We believe that these patients should be 
treated with radiation therapy to the pelvis 
and para-aortic lymph nodes and that radi- 
cal prostatectomy will not encompass all of 
the disease in a majority of cases. 


CONCLUSION 


All patients with carcinoma of the pros- 
tate should have routine pedal lymphogra- 
phy, and subsequent therapy should be 
guided by the roentgenographic findings, 
since the positive correlation at Centers 
with experience using this procedure 1s ex- 
tremely high. 

If the lymph nodes are found to be posi- 
tive, the subsequent therapy should be 
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guided by an effort to encompass all known 
areas of disease if metastases to areas out- 
side the lymph nodes and the pelvis can be 
excluded. 


Irwin Grossman, M.D. 
Department of Radiation Medicine 
Los Angeles County— 

University of Southern California 
Medical Center OPD 1P-2 
1200 North State Street 
Los Angeles, California 90033 
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TESTOSTERONE POVENTIATED RADIOPHOSPHORUS 
| THERAPY OF OSSEOUS METASTASES IN 
PROSTATIC CANCER* 


By ROBERT W, EDLAND, M.D.t 


LA CROSSE, WISCONSIN 


T palliative management of patients 
with diffuse, painful, osseous metas- 
tases secondary to prostatic carcinoma is a 
dificult and challenging problem. This is 
especially true when the disease is wide- 
spread, for local external beam super- 
voltage radiotherapy remains an extremely 
effective long-term pain relieving agent 
"when the disease is confined to localized 
areas such as the lumbosacral spine, in- 
nominate bones or proximal femurs (cine 
qua non). Orchiectomy and estrogen ad- 
ministration,? alone or in combination, 
often provide an initially good response in 
patients with metastatic osseous prostatic 
cancer, but ultimately progression of dis- 
ease and an increase in pain usually neces- 
sitate other therapeutic modalities. In the 
past such hazardous adjunctive methods as 
adrenalectomy, hypophysectomy, and cor- 
dotomy have been attempted, but have not 
supplied significant symptomatic relief and, 
therefore, have been abandoned.” Patients 
with this clinical syndrome often live for 
months or years and heavy narcotic cover- 
age for prolonged periods is simply not ac- 
ceptable. 

Over the past 10-15 years several sys- 
temic radionuclide innovations have been 
developed in an effort to overcome this 
therapeutic dilemma. Most of the tech- 
niques are based on the selective affinity of 
neoplastic tissue for phosphorus, usually in 
the form of beta-emitting P. Although neo- 
plastic tissue has a greater affinity for P9 
than normal tissues, the difference is onlv 
about twofold and is usually not sufficient 
to prevent damage to normal surrounding 
tissue when tumoricidal doses of P* are 


employed. In an attempt to improve this 
ratio at least 2 hormonal potentiation 
methods have been utilized: parathormone 
rebound and androgenic priming. The ad- 
ministration of androgens?*? further in- 
creases P? incorporation into neoplastic 
tissue and more importantly in surrounding 
reactive "new bone" almost 20 fold, thus 
serving as the rationale for testosterone 
augmented P” therapy.*?8 

This communication details experience 
with 34 patients selected for 42 total 
courses of testosterone potentiated P? 
therapy for diffuse, osseous, metastatic 
prostatic carcinoma treated between 1968- 
1972 at the University of Wisconsin Center 
for Health Sciences and the Gundersen 


Clinic. 
MATERIAL AND METHOD 


The diagnosis of prostatic adenocarci- 
noma was confirmed histologically for all 
patients in this series. In addition, all but 
2 cases had prior bilateral orchiectomy and 
adequate treatment with estrogens, fre- 
quently over a fairly prolonged period of 
time. All demonstrated widespread osseous 
metastases either by roentgenographic skel. 
etal survey, or Sr? or Tc**» bone scans and 
were experiencing. severe intractable bone 
pain requiring narcotics, with subsequent 
deterioration of their general physical and 
mental condition. It was our hope to select 
patients for this therapy with an arbitrarily 
anticipated life expectancy exceeding 3 
months. The age range was 44-82 years 


(average 69 years). Two patients had un- 


dergone a prior course of high-dose, cura- 
tive attempt supervoltage radiotherapy to 


* Presented at the Seventy-fourth Annua! Meeting of the American Roentgen Ray Society, Montreal, P. Q., Canada, September 25- 


28, 1973. 


t Chairman, Department of Radiation Oncology, Gundersen Clinic, Ltd., La Crosse, Wisconsin; Associate Professor, Clinical Radiol- 


ogy, University of Wisconsin Center for Health Sciences, Madison, 


Wisconsin. 
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the prostate gland, and many had prior 
transurethral prostate resections. All pa- 
tients save 1 completed testosterone po- 
tentiated P? therapy and no acute deaths 
were noted. 

Blood urea nitrogen (BUN), hemograms, 
acid and alkaline phosphatase determina- 
tions, skeletal roentgenograms, and in some 
cases Sr? or later Tc??*» bone scans, were 
obtained prior to, and 4 to 8 weeks follow- 
ing, completion of therapy. The radiophos- 
phorus was administered according to a 
modification of the regimens of Maxfield 
et al and Donati et alt The use of estro- 
gens was halted and a depo form of testos- 
terone (cypionate), 100 mg. per day, ad- 
ministered intramuscularly as a priming 
dose for a period of 15 days (Table 1). On 
the sixth day of testosterone administra- 
tion, P? therapy (sodium phosphate) was 
initiated. Depending on the clinical status 
of the patient and the condition of the veins, 
either the intravenous or the oral route was 
utilized. For oral administration 1.8 mc of 
radiophosphorus was administered daily 
(1.5 mc for intravenous administration) for 
6 or 7 consecutive doses. Patients with 
more extensive disease received 7 fractions 
(12.6 mc total). Testosterone therapy was 
then continued through the full 15 days. 
Since in our series a depo form of testos- 
terone was utilized, estrogen therapy in 
many cases was not reinstituted for 7 to 10 
days. 


RESULTS 


As found by previous investigators no 
marked changes or swings were noted in 
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the hemoglobin, hematocrit, acid or alka- 
line phosphatase determinations after P® 
therapy. In a few cases distinct reduction 
in the alkaline and acid phosphatase levels 
was noted, but the majority of cases were 
relatively unchanged. Most patients were 
anemic to begin with, and in a few cases. 
very mild and transient leukopenia was 
present. Thrombocytopenia of significance 
was not encountered, unless more than one 
course of therapy was administered. The |. 
BUN increased transiently after therapy in 
most cases. In almost all cases the degree of 
bone pain increased on testosterone priming 
and in most cases required an increase in 
analgesics, but, as noted by Donati e£ al., 
was not unbearable for the patient. Onset. 
of significant pain relief occurred as early 
as the second day of P® administration, 
but in most cases was delayed until near 
the completion of P® therapy. Dramatic 
and significant pain relief allowing for re- 
duction or elimination of narcotics was 
noted after 36 of the 42 courses (86 per 
cent) and was maintained, for an average of 
7.3 months (range 2 months to 15 months). 
Eight patients had significant palliation of 
pain for up to 12 months. The degree ot 
improvement is presented in Table 1, with 
almost half of the effective responses 1n the 
excellent range. Six patients were able to 
return temporarily to full gainful employ- 
ment. Only one significant complication 
was encountered in a patient with exceed- 
ingly marked upper lumbar and lower 
thoracic spine metastatic disease, who had 
received prior telecobalt therapy to this 
area, and who developed signs of apparent 


TABLE | 


P9? THERAPY REGIMEN 


Day Or Gb M. 78 5 6 
Hormone k F T T T T T 


P3 21,8 mc P% (orally) or 1.5 mc P? (I. V.). 
T= Testosterone cypionate (100 mg. I. M.) 
K= Estrogen halted. 
E= Estrogen resumed. 

= Last day of testosterone administration. 


(Modified From Maxfield ef. al and Donati et. a/.!) 
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CALIBER OF ACUTE PAIN RELIEF" 
(42 Cases) 
wa. No. of i 
Rating |. Course 
5 Cases 
o7 1 Worse 
Failure + s No change or minimal 
bk 20 Good relief A ETTET 
: i l - D h ((? d 42> QU (i 
Success ------ © 16 Excellent rehet, 
a Epi a a a at ati 


* Based Sfi degree of pain relief, increased range of motion, 
conversion to &mbulatory status, etc. Patients with "good relief" 
required some paity medication. Patients with "excellent relief" 
required no pain füédication and were either converted to or 
remained fully ambülatory. 


cord compression while on testosterone 
priming, requiring surgical decompression. 
It is not clear if this finding was secondary 
to unrestrained tumor growth or to sweiling 
during priming. This patient never did 
complete P® therapy and is not included in 
our statistics. 

Six patients with an initially good or 
excellent response to therapy, on re-exacer- 
bation received a second course, and 2 of 
these patients subsequently received a 
third course of therapy. All repeat courses 
save I were effective in promptly relieving 
pain, although the duration of relief was 
reduced from the original course by several 
months (average 4.2 months). Roentgeno- 
graphic changes after therapy were not 
overly striking. Six patients showed appar- 
ent slight improvement, 30 were relatively 
static and 6 showed apparent slow progres- 
sion. Pain relief was most marked in pa- 
tients with predominantly blastic rather 
than lvtic lesions (which were quite un- 
common ).?:?8 


DISCUSSION 


While neoplastic tissues selectivelv ab- 
sorb P? in greater amounts than normal 
tissues, the difference usually is insufficient 
for safe clinical use when large doses are 
emploved. One of the first reports on non- 
potentiated P? therapy was reported by 
Bell and Low-Beer.! The adaptation of an- 
drogenic priming has been shown to 
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markedly increase isotope uptake in meta- 
static bone loci especially associated with 
reactive “new bone." This increase in 
tumor over normal marrow is of the order 
of 2 fold without priming, up to 1§ to 20 
fold with androgenic priming. The in- 
crease was felt by Hertz* to be related to 
the anabolic effect of androgens, but there 
has been no further verification of this 
theory. Morin and Stevens” have reported 
on the results of single dose radiophos- 
phorus therapy, but because the division 
time of marrow and tumor cells has not 
been determined it was our feeling that the 
divided dose technique modified from Max- 
field et 44? and Donati e£ alt was prefera- 
ble, especially considering the relatively 
slow growth of most prostatic cancers. In 
our series the radiophosphorus was ad- 
ministered in the form of sodium phos- 
phate. Kaplan ef al. reported on the use of 
polymetaphosphate, feeling that it was su- 
perior to sodium phosphate, but did not 
employ hormonal manipulation or potenti- 
ation. This form of radiophosphorus is not 
currently available. It is interesting that 
pain relief has been reported by some 
workers with testosterone alone,?!*?" and 
Joshi and co-workers!! have reported a case 
of paraplegia reversed by testosterone 
therapy alone. This is especially interesting 
when one considers the apparent complica- 
tion in our series. In addition, Joshi e£ aZ." 
have reported good results in 2 patients 
treated with high dose estrogen therapy 
and P9. Unfortunately, there has been no 
further investigation of this combination. 
Many previous investigators have used the 
more soluble propionate form of testoster- 
one, but, since we wish to have continuous 
and sustained levels, the’depo form (cypio- 
nate) was utilized. When the oral route was 
selected, the dose was increased 20 per cent 
to allow for possible absorption losses. As 
reported by Storaasli e£ 4/,? we found 
that the relief afforded by second and third 
courses of radiophosphorus is of a lesser 
duration and that thrombocytopenia may 
become a significant problem if 3 courses 
are utilized under 14 years elapsed total 
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time or 1f less than 6 months have elapsed 
between individual courses. 

An increase in bone pain during priming 
and before administration of P® was felt to 
be a limiting factor by Parsons ez al.’ and 
led to the use of a "parathormone rebound 
technique" by Tong and Rubenfeld,” 
later repeated by Pinck and Alexander.'? 
That there is increased uptake in meta- 
static bone loci as well as abnormal “new 
bone" with parathormone rebound tech- 
nique is undoubtedly true, but absorption 
in normal marrow also occurs as evidenced 
by the broad spectrum hematopoietic 
depression in all cases reported in recent 
series using this technique. The vast major- 
ity of our patients were anemic to start 
with, but further significant depression of 
blood elements was infrequently noted. The 
lack of red blood cell depression was felt by 
Gardner and Pringle? to be related to the 
erythropoietic effect of testosterone. In ad- 
dition Horn and co-workers? have shown a 
leukopoietic effect of testosterone which 
does not protect leukocytes against radia- 
tion but hastens the recovery time. In the 
series reported by Pinck and Alexander!? 
acute pain relief was noted in 22 of 32 cases 
(69 per cent), and 14 cases maintained pain 
relief for 1 year or longer. It 1s not our pur- 
pose to attempt to compare parathormone 
versus testosterone priming, and our report 
as well as those of Tong and Rubenfeld?!” 
and Pinck and Alexander’? are in a sense 
anecdotal and selected, and are not a 
randomized comparison of 2 
therapy. Certainly, an increase in bone pain 
was noted during priming with testoster- 
one, but was quite readilv controlled by 
temporarily increasing pain medication. 
Twenty-four of our patients were totally 
bedridden and 20 were restored to full 
ambulatory status. Most of our patients 
died of soft tissue metastases, but were free 


of bone pain. Almost immediate relief of 


pain was noted in 86 per cent of our cases 
and 8 patients had significant pain relief for 
at least 1 year. An evaluation of 132 cases 
reported in the literature also ae that 
113 (86 per cent) of the patients treated 
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EFFICACY OF TESTOSTERONE POTENTIATED P? 
THERAPY IN ACUTE PAIN RELIEF FROM 
OSSEOUS PROSTATIC METASTASES 


Investigator Year T P: Relief 
Maxfield ef al 1958 
Wildermuth ef a/?5 1960 
Parsons ef alt” 1962 
Smart?! 1964 
Joshi e£ al” 1965 
Donati e£ al.’ 1966 
Morin and Stevens 1967 


Corwin e£ a/? 1970 


Morales et ai. 1970 
Johnson and Haynie!? 1971. 
Hilts? 1972 
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with testosterone priming received signifi- 
cant pain relief (Table m1). This is not 
curative attempt therapy and probably 
does not prolong life so that one cannot 
gauge its success by the duration of sur- 
vival, but rather by the duration of the 
pain-free interval afforded the patient and 
the quality of life resulting therefrom. In 
our series the total life span was between 2 
and 28 months and 4 patients are still 
living. 

It is interesting that concerning a malig- 
nancy so common there have been so few 
reports as regards the effective therapy of a 
frequently encountered clinical problem. 
As noted recently by Hilts,’ the use of P? 
has largely remained in the hands of hema- 
tologists who are concerned with a different 
group of patients. In the past most urolo- 
gists have generally relied on orchiectomy 
and estrogen therapy. Physicians specializ- 
ing in nuclear medicine have placed a 
greater emphasis on diagnosis, and inter- 
nists specializing in clinical oncology have. 
been increasingly concerned with complex 
chemotherapeutic regimens. It is hoped 
that this useful therapeutic technique de- 
scribed above will be given greater atten- 
tion in caring for patients with diffuse, 
painful, osseous metastases from prostatic 
cancer. 


682 . 


J CONCLUSIONS AND SUMMARY 


Testosterone potentiated radiophospho- 
rus therapy remains a most effective form 
of treatment for patients with widespread, 
painful, osseous metastases from prostatic 
adenocarcinoma. 

Including our series in a total population 
of 174 patients, 86 per cent of the courses 
administered were effective in promptly re- 
lieving pain to a significant degree. 

This is not the treatment of choice when 

“soft tissé metastases are the predominant 
feature, and extensive vertebral involve. 
ment with incipient cord compression 
- . should be approached cautiously if testos- 
.terone potentiation is to be employed. 
_ Depression of hematopoietic elements 
may occur, but is usually minimal, unless 
multiple courses are given; then, thrombo- 
cytopenia is the most serious sequela. 

This treatment combination deserves a 
prominent place in our therapeutic arma- 
mentarium for patients with diffuse pros. 
tatic carcinoma. 





1836 South Avenue 
La Crosse, Wisconsin 54601 
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TIME DOSE FACTORS IN RADIATION 
INDUCED OSTEITIS* 
By J. H. KIM, M.D., Pu.D., FLORENCE C. H. CHU, M.D., RAYMOND A. POPE, PH.D.. t 
H. Q. WOODARD, Pu.D., DAVID B. BRAGG, M.D,t and HOMAYOON SHIDNIA, M.D. 


NEW YORK, NEW YORK 


NOWLEDGE of normal tissue toler- 

à ance is of paramount importance in 
the radiotherapeutic management of carcer 
because art'excessive dose to the surround- 
ing normal:tissue may lead to irreversible 
damage. Often, it is bone tissue, lying 
within the volüme irradiated, that is af- 
fected. In the era of radiation therapy 
when kilovoltage photon beams were used, 
osteitis “and osteonecrosis, particularly of 
the mandible, were occasional complica- 
tions of head and neck irradiation. The 
frequency of bone damage has been greatly 
reduced since the advent of supervoltage 
- therapy, but the problem still exists. 

Radiation osteitis represents not only a 
problem in diagnosis, but also a problem in 
management. To further our knowledge on 
this subject, 68 patients with radiation 
osteitis in the files of Memorial Hospital 
were reviewed. The clinical and radio- 
graphic patterns of their presentation and 
course, as well as differential diagnosis, 
have been reported in a previous paper.' 

The purpose. of the study here reported 
was to evaluate the time-dose fractionation 
factors in these patients with radiation 
osteitis and osteonecrosis. 





CLINICAL DATA 


A series of 68 patients with varying de- 
grees of radiation osteitis was derived from 
a review of our files. A 30 year period from 
the early 1930s to the early 1960s is repre- 
sented. The patients in this study were 
treated for various tvpes of cancer. The 
majority received kilovoltage irradiation, 
some had interstitial radium implantation, 


either alone or combined with external ir- 
radiation, and a few had treatment with 
megavoltage photon beams. Radiation fac- 
tors on 53 patients out of original 100 pa- 
tients! were unavallable or incomplete. 
They were treated at Memorial Hospital in 
the early years before accurate dosimetry 
was available or were not treated at this 
institution at all. Dosage factors were 
available for analysis in the remaining 47 
patients. Many of these patients had evi- 
dence of superimposed infection, ulceration, 
and necrosis, so that an additional 21 new 
cases in which there was no infection were 
included in this analvsis. Thus, a total 68 
patients are the basis for the present anal- 
VSIS. 


PHYSICS OF BONE IRRADIATION 


The absorbed dose in bone mineral, ;.e., 
the energy absorbed per mass of dry bone 
for a given exposure of low quality x-ray 
beams or kilovoltage x rays is greater than 
that for soft tissue due to the higher atomic 
number of bone. Thus, the conversion fac- 
tor (f) for exposure in roentgens to ab- 
sorbed dose in rads is different for mineral- 
ized bone than it is for soft tissue. Consider- 
ation of this kind was the reason why the 
roentgen was superseded by the rad as 
preferred unit in radiology. The difference 
between the dose in soft tissue and mineral 
is highest with photon energies where 
photoelectric or pair-production processes 
predominate. Hence, this effect of the 
higher atomic number of the bone is im- 
portant for photon energies below 200 kev. 
and above 10 mev., but is negligible for 


* Presented at the Fifty-fifth Annual Meeting of the American Radium Society, Colorado Springs, Colorado, April 22-26, 1973. 
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photon energies around 1 mev. where 
Compton collision processes predominate. 

The absorbed dose in soft tissue adjacent 
to the bone mineral is greater than the dose 
to the soft tissue remote from bone, be- 
cause this tissue is also irradiated by sec- 
ondary electrons generated in the mineral. 
The excess dose to soft tissue in bone due to 
the secondary electrons decreases with dis- 
tance from the bone-soft tissue interface, 
and falls to about 10 per cent above the 
normal soft-tissue dose at 33 microns from 
the mineral bone for a photon energy of 
about 80 kev.' 

'The absorbed dose received by the soft 
tissue within the haversian system in com- 
pact bone is of critical importance, because 
this is the location of the vascular system. 
Damage to these structures is probably the 
major cause of radionecrosis of the bone. 
'The haversian system in compact bone con- 
sists of canals 20 to 110 microns in diame- 
ter, and also canaliculi and lacunae of 
about 1o microns in diameter. The ab- 
sorbed dose in the soft tissue of these 
canals is due partly to electrons produced 
in the bone wall and partly due to electrons 
produced in the soft tissue. The contribu- 
tions from sources vary across a canal and 
depend on the size of the soft tissue cavity. 
The radiation absorbed dose across these 
cavities of different sizes has been thor- 
oughly documented by Spiers.^? 

Due to the variation of excess dose across 
a canal and the different sizes of the canals, 
it is difficult to specify exactly the absorbed 
dose in the soft tissues of the bone. Never- 
theless, a useful indication of the average 
dose to the canals can be obtained by using 
the average conversion factors for roent- 
gens to rads given in ICRU, 1962.° These 
factors were calculated assuming that one- 
half of the soft tissue is contained in 
haversian canals of £o micron diameter. 
Figure 1 shows an average conversion fac- 
tor for soft tissue of bone as a function of 
either equivalent photon energy or half 
value layer.5 The values of “f” factor used 
in this study are shown in Table 1. 

The conversion factor of roentgens to 
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Fic. 1. Average conversion factor (rads per roentgen) 
for soft tissue of bone as a function of equivalent 
photon energy (kev.) or half value layer (mm. 
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rads increases with depth because the 
average photon energy. decreases with 
depth.? T vt 

This effect has been taken into considera- 
tion when selecting the appropriate con- 
version factor. 

Bone will also reduce the absorbed dose 
by decreasing the transmission of x rays 
compared to soft tissues. This effect is of 
the order of a 10 per cent reduction for 
x ray of 2 mm. Cu HVL for every cm. 
thickness of bone." An arbitrary correc- 
tion of o.9 was applied to all head and neck 
and breast cases to allow for the reduced 
transmission through bone. In cases where 
the femur was irradiated, a correction fac- 
tor of o.8 was applied. 

The dose received by bone cells lying in 
cavities of 5 micron diameter is higher than 
the average dose throughout the haversian 
canals; however, the dose to the vascular 
system is probably more relevant for 
necrotic changes. The dose to the bone 
cells would be important if we were con- 
sidering the very much rarer effect of the 
induction of bone sarcoma. 

The absorbed dose in the bone marrow is 
unlikely to have any relevance to the pro- 
duction of osteitis. Cavities containing the 
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TABLE I 


RADIATION OSTEITIS (PREDOMINANTLY IRREPARABLE BONE DAMAGE) 


E eee AANE AETIA Aaner tieer EE M Raum Hd arma hfe re eta aeaa neers es 


mRNA EM 


I Tate a nene e P a tery bry tt ir mtra i i mr aar i ANI PATH T Paar 


Average Time 


i l l ; r to rad Dose to Soft 
: " Location and No. ips Average Average Between 
Group and No. Conversion Tissues of iT NST Ex 
À of Bones s ESD NSD Irradiation and 
of Cases Factor Bone ae 
Damaged js : (rads) (rets) Clinical Damage 
(g) (rads) . > 
(yr.) 
I. 75 Cases S r 
Irradiated for Cancer Single bone 3 1.7-2.0 8 ,7oo1 34, 200F 2,9701 6.4 
of Breast . Multiple bones* 1200 (116&1.7 (5,500-13,500) (2.100-4,500) (1,844-3,955) (1-29) 
i 4( 5.0) 
II. 74 Cases aw E 
Irradiated at Pelvic Femur 1o 1.0-2.2 7,540 2,700 2,120 4-4 
Tumors ^75. o7 : Sacrum 3 ((G1.0-1.1  (4,000-13,500) (1,700-6,000) (1 (456-3446) (1-24) 
Ko Thum I 11(22.25-2.2) 
Senne. ee A rn ne et tenn 


HL 78 Cases ec 
Irradiated for Cancer of 
Head and Neck ` EP 


Mandible 1 


4 1.0-2.0 
Nasal bone 1 

1 

I 

1 


i6(9 1.0 

Zygoma a(D1.7-2.0) 
Antrum 

: Maxilla 


Tiare aa a des EI fe irme 
: EN à d 


IV. 5 Cases 
Fracture of Femur in 
Absence of Infection 


19,330 4,200 3,200 4.6 
(4,300-15,000) (1,700-9,000) (1,226-7,108) (1-19) 

8.400 3.200 2,820 2:9 
($,500-11,500) (2,300-3 700) (1,740-3,270) (1-5) 


* Various combinations of rib, scapula, clavicle, humerus and sternum involvement. 


t Mean and the figures in the parentheses represent the ranges. 


ESD= Equivalent Single Dose. 
NSD= Nominal Standard Dose. 


bone marrow range from 100 to 700 microns 
in diameter, and only the marrow close to 
the walls of these cavities will receive an 
excess dose. 


METHODS 


The cases were divided into 2 large cate- 
gories. The first category of injury includes 
cases of predominantly irreparable bone 
damage, i.e, osteitis with or without 
necrosis, mostly associated with persistent 
clinical symptoms; i.e., fibrosis, ulceration 
and infection (Table i). The second cate- 
gory of bone damage includes cases of re- 
parable bone damage in the absence of in- 
fection or soft tissue fibrosis. The reparable 
bone damage was further subdivided into 
3 categories (Table 11). 

Various time-dose regimens were used in 
these patients. In the absence of a more di- 
rect quantitative information on the radio- 
sensitivity, recovery rate from sublethal 
damage and repopulation rate of irradiated 
osteoblasts and osteoclasts, we have em- 
ployed 2 different empirical methods that 


have been used to represent isobiologic ef- 
fects in a quantitative fashion. The first 
method used was the Nominal Standard 
Dose (NSD) introduced by Ellis.* The con- 
cept facilitates the comparison of different 
fractionation schedules and over-all treat- 
ment times. The basic formula for calcu- 
lating NSD was given bv Ellis as: 


T.D. = NSD x N?* 3 x T» 


where T.D. is the total dose delivered, N is 
the number of fractions, and T is the over- 
all time of the course of treatment in davs. 


Tage H 


SUMMARY OF DOSE AND TIME OF TREATMENT 
(IRREPARABLE BONE DAMAGE) 








Groups ESD (rads) NSD frets) 
I. Breast 3,200 t 820* 970 € 858* 
20 + 669 


II. Head and Neck 4,200 2,540 


" 

II. Pelvis and Femur 2,700 t 1,000. 2,1 
3 

IV. Femur 3,200 + 660 $ 


* Mean and the standard deviation. 
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Taare HH 
RADIATION OSTEITIS (REPARABLE BONE DAMAGE) 
Period of T Average i 
Injury No. of i l'otal Dose IH p Se 
Category Patients OPS o (rads) c NE 
IPEA ido (yr.) i (rads) (rets) 
A. 6 8-28 Ooh eS” 1,400 1,200 
B. 7 16-39 4,360X 900 1,630 1,390 
C. 3 1-28 3,900 350 1,540 1,340 


INJURY CATEGORIES 
A. No clinical evidence of injury except stunting in cases irradiated in childhood; bone rod 


show minimal changes. 


rr A RR arr iti atrae neath e ar A ate aar err nar ird aa erra o Srt iet rper Appian terim nivem 





B. No clinical evidence of injury, but bone texture abnormal on roentgenograms. xn 
C. Irradiated bone fractured spontaneously, but healed either with or without surgicalrepair. 


* Mean and the standard error of the mean. 


The unit for the NSD is expressed in ret 
(roentgen equivalent therapeutic). 

Since the NSD is a mathematical pa- 
rameter derived from clinical empirical 
data based on regular multi-fraction sched- 
ules (at least more than 4 fractionations), 
another method was employed to evaluate 
isobiologic effects. The second method em- 
ployed was that described by Shuttle- 
worth and Fowler,® which provides a means 
of estimating a radiobiologically equivalent 
single dose (ESD) for widely different frac- 
tionation schedules. In this method, only 
the total dose and the number of fractions 
are taken into consideration for radiobio- 
logic effects and the calculation ignores 
over-all time. Full recovery from the sub- 
lethal damage is also assumed between 
fractionation. The basic formula for calcu- 
lating ESD can be expressed as follows: 


T.D. = ESD x Ns, 


where T.D. is the total dose, N is the num- 
ber of fractions, and a a constant (0.30- 
0.34). 

RESULTS 


Table 1 shows cases of predominantly ir- 
reparable bone damage. The average dose 
to the soft tissue in bone, together with 
other relevant data are shown. In view of 
the difficulty of precisely calculating the 
doses, these are given to the nearest s00 


rads. The 52 patients in Table 1 were di- 
vided into 4 groups. Grotip.1 consisted of 15 
patients who were irradiated for breast 
carcinoma and developed osteitis of the 
clavicle, humerus, ribs, or scapula. Group 
i1 consisted of 14 patients who had irradia- 
tion of fields that included the pelvis or the 
femur, and developed osteitis in these areas. 
Group mt consisted of 18 patients who had 
radiation therapy to the head or neck and 
developed osteitis mostly of the mandible. 
Group Iv was a category of radiation in- 
jury in the proximal femur in which there 
was no evidence of infection. 

Table 11 summarizes the mean and the 
standard deviation of the ESD and the 
NSD. The NSD was high in the head and 
neck group and low in the pelvis and femur 
group, and they are statistically signifi- 
cantly different (p <0,05). Mean values for 
NSD and ESD are higher for Group 1v 
(osteitis of the femurs without infection) 
than for Group 1 (osteitis of the femurs 
with infection), but the differences are not 
statistically significant (p=o.1). The time 
between first treatment and first clinical 
evidence of bone damage ranged from 1 
year to 29 years. | 

Table r1 shows a few selected cases where 
3 categories of radiation injury were listed. 
'The radiation effects in all 3 categories 
would represent damage of the irradiated 
bone that would heal without producing 


688 Kim et al. 


E e . . AE 
n. id A Pelvis and femur 
i C Head and Neck i 
: @ Breast : 
20, 000 ... d 
: Oo i 
= i š e, ^e o | 
E | A ° A ; 
Z 10,000 E à Fs 4 
C p i 
i> $ e AO A c ; 
a i 
2 i e E A 9 
i PA 4] 
5, 000:- “a2 7 & à 
; ^ 


Overall Treatment Days 


Fic. 2. Total dose to soft tissue of bone as a function 
of over-all treatment days, plotted in log-log scale 
(irreparable bone damage). 

any signs of clinical significance. The peri- 

ods of observation for Categories A and B 

were long enough so that no additional late 

changes would be anticipated. In Category 

C, the times from irradiation to fracture 

averaged 23:months, but the subsequent 

periods of observation were long enough to 
indicate that the bone retained regenerative 
capacity. | 

The scatter diagrams of the relationship 
between the iso-effect dose and over-all 

tme in days are shown in Figures 2 and 3. 

The regression coefficients and the inter- 

cepts were computed for various sites of 

bone damage and categories (Table IV). 

The slopes for the Group 11 and the Group 

ut (pelvis and femur, head and neck) were 

close to zero. Statistically no significant 

ditferences were found among the Groups 1, 

I, and the category of reparable bone 
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Fic. 3. Total dose to soft tissue of bone as a function 
of over-all treatment days plotted in log-log scale 
(reparable bone damage). 
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Fic. 4. Correlation between the NSD (Nominal 
Standard Dose) and the ESD (Equivalent Single 
Dose). 


damage; however, the regression coefficient 
for the pelvis and the femur group was sta- 
tistically significantly different from the 
Groups 1, ii, or the category of reparable 
bone damage. 

Figure 4 shows a correlation between the 
NSD and the ESD for the irreparable bone 
damages. A good correlation (r=0.81) sug- 
gests that the number of fractionations and 
the over-all treatment times are tightly 
correlated in the treatment schedules. 


DISCUSSION 


Our present study shows that the average 
values needed for irreversible bone damage 
ranged from 2,120 to 3,200 rets varying 
with the sites (Tables 1 and 11). Thus the 
dose leading to such irreversible damage in 
bone is significantly higher than that for 
the normal connective tissue in general. 
The average dose necessary to produce 
reparable bone damage as defined above 
was found to be 1,310 rets (Table ri). It 
seems evident from the foregoing results 
that the minimal dose for reparable bone 
damage that we could detect is far below 
the dose for other overt normal connective 
tissue, but the dose for the irreparable bone 
damage exceeds the normal skin tissue tol. 
erance dose. 


Vor. 120, No. 3 


Taske IV 


REGRESSION COEFFICIENTS FOR RADIATION OSTEITIS 


Regression 





Groups Coefficient Intercept 
(a) (k) 
I. Breast u 6:35. tog" 2,945 
II. Pelvis and Femur ©0.02g+0.028 6.342 
Ill. Head and Neck 0.05 +0.19 7,259 
IV. Reparable Bone 0.23 £0.13 1,500 


Damage 





* Standard deviation. 

The scatter points in Figures 2 and 3 were fitted in the follow- 
ing expression: 

D=kT*, where D is total dose, T is treatment days, $ is inter- 
cept, and a is regression coefficient. 


In order to compare quantitative rela- 
tionship of iso-effect curves for different 
normal tissues, regression coefficients which 
represent the slope of the iso-effect curve 
were computed for the reparable and the ir- 
reparable bone damages of various sites 
(Table 1v). The regression coefficients for 
the bone damage of Groups 1 and 111 (breast 
and head and neck) are not statistically dif- 
ferent from that for skin damage (0.33).^? 
However, the slope for the osteonecrosis of 
the pelvis and femur group is quite different 
from that of other sites. Indeed, the slope is 
close to zero. If the data for this group truly 
represent a minimal iso-effect dose, this 
would be interpreted as being minimal or no 
capacity for recovery from sublethal dam- 
age in those critical cells in the osseous vas- 
cular system and no repopulation from the 
surrounding tissues. On the other hand, if 
the data, especially those for small number 
of fractions or for short treatment times, 
would represent the dose far above the 
threshold dose for production of radiation 
osteitis, then an artificial negative slope 
would be generated, and the foregoing ra- 
diobiologic interpretation would not be 
necessarily valid. We have no way to deter- 
mine either contention with our present 
materials. 

Although the total dose, the dose per 
fraction, and the over-all treatment times 
are important radiobiologic parameters in 
the production of osteitis and necrosis, in- 
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fection and trauma would also play a sig- 
nificant role in determining the extent of in- 
jury. Secondary infection stemming from 
open ulcers, poor dental care and the like is 
the major precipitating factor for mandibu- 
lar necrosis, while weight bearing 1s prob- 
ablv the stress that precipitates fracture of 
the femur and pelvis. In patients who were 
irradiated for breast cancer, stress ón the 
thoracic cage resulting from the persistent 
cough of radiation pneumonitis and fibrosis 
may be the additional injury necessary to 
develop multiple rib fractures. — 

The radiographic latent period between 
the time of treatment andionset of changes 
of osteitis is both variable.and difficult to 
document, especially due^to the frequent 
delay before bone changes are brought to 
the attention of the physician: Many pa- 
tients could not be followed up completely, 
or no specific roentgenograms of the 
treated areas were obtained; Most of the 
documented examples of uncomplicated 
radiation osteitis wete noted within 5$ 
vears from their date of treatment. These 
cases remained radiographically stable after 
c vears unless they were complicated bv in- 
fection or trauma. Although we feel this to 
be an important factor in distinguishing 
this entity from metastatic disease and ra- 
diation induced sarcomas, a definitive proof 
should be obtained by a histologic examina- 
tion of a biopsy specimen. 

'The examples of radiation osteitis, par- 
ticularlv affecting the thoracic cage, were 
usually asymptomatic; hence, the difference 
in clinical and radiographic latent periods. 
This was particularly true with the rib 
fractures and similar changes about the 
shoulder girdle which were only. inciden- 
tally noted on follow-up chest roentgeno- 
grams. In weight-bearing bones, trauma 
was the usual event which made the radia- 
tion changes evident. Mild radiation oste- 
itis is asymptomatic and self-limiting. 
However, necrosis of bone, particularly 
when associated with ulceration, infection 
and fracture can be extremely painful and 
dificult to manage. If all conservative 
means of treatment fail to control the situa- 
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tion, surgical resection of the involved area 
is mandatory. 

There is no doubt that the best approach 
to the problem is reducing the dose to bone 
by careful planning of treatment and utili- 
zation of megavoltage radiation. It should 
De however, clearly realized that even with 


* "a megavoltage radiotherapy, with photon 


energies above to mev., "f" factor values 
steadily increase with increasing energies. 
Large dose increments, repeated courses of 
irradiation to the same area, overlapping of 
radiation fields or poor alignments, and 
orthovoltage irradiation are the conamon 
causes of delivering excessive dose to bone. 
Patients should be followed closely and 
when the early changes of bone damage are 
recognized, caution must be exercised to 
avoid trauma and prevent infection to the 
already susceptible bone. 


SUMMARY 


Sixty-eight patients. with varying de- 
grees of radiation induced bone damage 
were studied in detail with respect to the 
absorbed doses in soft tissue of bone 
and the time-dose-fractionation treatment 
schemes emploved. 

The cases were divided into 2 large cate- 
gories of bone damage. The first category 
included 52 cases of predominantly irrepa- 
rable injuries; the second included 16 cases 
of reparable damage. 

Average values of the NSD (Nominal 
Standard Dose) required for irreparable 
osseous injury ranged from 2,120 rets to 
3,200 rets (roentgen equivalent thera- 
peutic) depending on site. The average 
NSD value for reparable osteopathy was in 
the range of 1,310 rets. 

Analvsis of iso-effect dose curves indi- 
cated varying degrees of dependency on the 
number of fractions or over-all treatment 
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time for the production of radiation oste- 
itis. 

Preventive measures such as careful 
treatment planning, utilization of super- 
voltage irradiation, and avoidance of 
trauma and infection are stressed. 


]. H. Kim, M.D. 

Department of Radiation Therapy 
Memorial Sloan-Kettering Cancer Center 
444 East 68th Street 

New York, New York 10021 
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B-MODE SONOGRAPHIC EVALUATION OF ABDOMI- 
NAL MASSES IN THE PEDIATRIC PATIENT* | 


BECKER, M.D., SHIRLEY I. s ral P 


and ELLEN CAMPOS 


By JUDITH S. ROSE, M.D., JOSHUA A. 
BROOKLYN, 
IAGNOSTIC ultrasound has been 


used quite extensively in neurology, 
obstetrics and gynecology, cardiology and 
in the investigation of renal lesions.! *? Re- 
cently, B-mode sonography has gained 
favor as a diagnostic method in the evalua- 
tion of intraabdominal and retroperitoneal 
disease in the adult population,*!^ and A- 
mode studies have been described in pedi- 
atric patients.? 

Because of these encouraging reports, we 
studied a group of pediatric patients pre- 
senting with abdominal masses. During the 
past year, 35 patients with abdominal 
masses were evaluated with B-mode sonog- 
raphy and the results of this study were 
correlated with the radiographic work-up 
and, in most instances, the characteristics 
of the lesion obtained either at surgery or 
autopsy. Our results indicate that B-mode 
sonography is especially useful in the pedi- 
atric population and is complementary to 
many of the established isotope and roent- 
genographic examinations. 


TECHNIQUES 


The equipment utilized in this study was 
a commercially available ultrasonic lamino- 
graph with a standard 2.25 megaHertz 
transducer. To obtain a 3 dimensional over- 
view of the abdomen, pelvis and retroperi- 
toneum serial B-mode sonograms were 
taken in both longitudinal and transverse 
planes. Patients with suspected intraab- 
dominal and/or pelvic masses were exam- 
ined supine, whereas those with possible 
renal or retroperitoneal lesions were studied 
in the prone position. To evaluate the cystic 
or solid nature of the mass serial sonograms 
were obtained at progressively increased re- 
ceiver sensitivity settings through ran- 
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domly selected sections of the mass. No pre- 
liminary preparation of the patients was 
necessary. 

RESULTS ` 

Thirty- five abdominal masses were ex- 
amined in infants and children ranging in 
age from the newborn period to 14 years. 
Of the 35 masses, 22 were retroperitoneal in 
location and 13 were intraabdominal (Table 
1). The masses were examined for their 
ultrasonic pattern as to whether they were 
cystic, solid or a combination of the two. 
The size and depth of the mass lesion were 
determined. 

A. RETROPERITONEAL MASSES 

The majority of the masses studied in our 
pediatric population were retroperitoneal. 
Of the 32 retroperitoneal masses, 27 were of 
renal origin. This was not. surprising since 
the majority of abdominal masses in the 
newborn and young child-are renal.* The 
other retroperitoneal lesions found were a 
pseudocy st of the pancreas, an abdominal 
aortic aneurysm, 2 neuroblastomas, and a 
retroperitoneal lymphoma. 

Of the renal disease encountered, the vast 
majority of cases were hydronephrosis as 
shown in Table 1. 
hydronephrosis were readily diagnosed 
roentgenographically and graded according 
to the classification of Berdon ef a/ As in 
adults, the normal pediatric. kidney in the 
prone longitudinal scan has an ovoid shape 
and the pelvicalyceal system appears as 
uniform and elongated echoes (Fig. 1,7). In 
the transverse section, the kidney has a 
rounded outline with the echoes from the 
collecting system placed centrally at both 
poles, extending medially at the hilum 
(Fig. 1B). The renal parenchyma itself 1 1S 


* From the Department of Radiology, State University of New York, Downstate Medical Center, Brooklyn, New York. 
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TABLE I 


SUMMARY OF CASES 





Organ of Origin 


r. Renal 


Aorta 
Pancreas 
Adrenal 
Lymph nodes 
Bowel 
Appendix 
Peritoneal 


B. Intraabdominal 


Us Ho vu od LO) rH 


4. Ovary 


relatively echo free at standard working 
sensitivity but has a recognizable consis- 
tency.'? The same criteria that we use in 
adult sonography were applied to the pedi- 
atric patients and therefore any displace- 
ment, distortion or fragmentation of the 
echo pattern was considered of diagnostic 
significance.?, We examined many patients 
with different grades of hydronephrosis and 
the ultrasonic findings depended upon the 
degree of dilatation of the collecting sys- 
tem. The earliest sign identified was the 
characteristic alteration in the appearance 
of the central echoes seen on both longi- 
tudinal and transverse scans. In Grade u 
hydronephrosis, this appearance was more 
exaggerated. In Grade im and iv hydro- 
nephrosis, the characteristic central echo 
patterns could no longer be identified and 
in our most severe cases the kidney ap- 


D> 


Fic. 1. (4) Normal longitudinal and (B) transverse 
ultrasonograms. The renal parenchyma is rela- 
tively echo free with a normal interface between 
renal parenchyma and surrounding tissues (single 
arrow). A central core of echoes represents the col- 
lecting system and vessels (double arrow). 

The symbols used for identification in these il- 
lustrations are: S=Symphysis pubis; V — Verte- 
bral body; L=Left; R=Right; H=Cephalic 
(head); F - Caudal (foot). 





No. of Tupe of Mass No. of 
Cases CODES SATS Cases 
17 a. Hydronephrosis 13 

b. Multicystic 2 
c. Polycystic i 
I Aneurysm 1 
1 Pseudocyst I 
2 Neuroblastoma 2 
1 Hodgkin's disease 1 
2 Duplication cyst I 
3 Abscess 2 
3 a. Ascitic collection 1 
b. Sarcoma 3 
6 a. leratoma 1 
b. Cyst 3 


peared as an echo free sac similar to a cyst. 
Sonography proved most useful in those 
young children and newborns presenting 
with an obstructive lesion of one kidney 
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and no roentgenographic demonstration of 


the other kidnev. In 4 of our patients the 
clinicians were unable to palpate a second 
kidney and sonography demonstrated a 
small echo free mass representing a non- 
functional hydronephrotic sac. 


REPORT OF CASES 


Case 1. K.M. was a 7 month old female pre- 
senting with a history of fever and pyuria for 3 
weeks. Voiding cystourethrography was normal. 
Intravenous urography demonstrated no evi- 
dence of a left kidney. The right kidney was 


hydronephrotic with dilatation of the proximal 








Fic. 2. 


Case 1, (4) Intravenous urogram demon- 
strates a hydronephrotic right kidney with a stric- 
ture of the right ureter and nonvisualization of the 
left kidney. (B) A transverse cross section through 
both kidneys shows evidence of an echo free mass 
on the left characteristic of a hydronephrotic sac. 
Splitting of the right kidney's calyceal echoes 
(arrow) is indicative of a mild hydronephrosis. 


B. Mode Sonography of Abdominal Masses 
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right ureter (Fig. 2.7). On delayed roentgeno- 
grams, a stricture of the right ureter was 
demonstrated with a small amount.of contrast 
material draining beneath this area: Transverse 
sonographic scans with the patiënt prone 
demonstrated a widening of the central echo 


pattern and enlargement of the right renal. 


contour, indicative of mild hy droifephrosis. On 


the left, an echo free smaller sac was observed’ 


both on transverse and longitudinal scans indi- 
cating that the left kidney was a nonvisualized 
shrunken hydronephrotic structure (Fig. 25). 
Surgical correction of the congenital stricture 
of the right kidney was performed. 

Our patients with cystic disease of the kidney 
included 1 with infantile polycystic disease, 2 
with adult type polycystic disease and 2 pas 
tients with unilateral multicystic disease. In 
cystic renal disease, transverse and longitudinal 
scans demonstrate enlargement of the kidneys 
as well as irregularity of their outlines. These 
large renal structures are occupied by a lattice- 
work of fine echoes (confluence.of cyst walls) 
interspersed between a complex of echo free 
areas representing the cysts (Fig. 3). No solid 
renal tumors were found in our series. 


Our other retroperitoneal masses were 


examined primarily for determination of 


cystic or solid nature of the mass as well as 
extent of the lesion. In 2 cases, sonography 
was expecially helpful in determining the 
nature of the lesion. 


Case m. C.N. was an asymptomatic 6 week 
old female with a palpable left upper quadrant 
mass. Intravenous urography demonstrated: a 
round mass in the region of the left kidney with 
compression and stretching of the left calyceal 

system (Fig. 447). The lateral urogram was 
consistent with either a mass e from the 
anterior portion of the left kidney or a mass 
just anterior to the left kidney E it 
posteriorly (Fig. 4B). Sonographic examination 
demonstrated that this mass was compressing 
the left kidney posteriorly with a clear cleavage 
plane between mass and renal outline (Fig. 4C). 
Echoes were seen within the mass and at high 
sensitivity the mass filled in almost completely 
with echoes indicating the solid nature of this 
tumor (Fig. 4D). | 

At surgery, a well encapsulated neuroblas- 
toma arising from the tip of the left adrenal 
gland was removed and the left kidney pre- 
served. 


ge 
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(B) Infantile polycystic kidney. 
polycystic kidney. 


Case ni, D.P. was an 8 year old male with 
a history of pain for 4 years radiating ‘rom his 
back down to his right anterior thigh. Exami- 
nation of his. lumbosacral spine revealed a 
bilobed calcined retroperitoneal mass In the 
region of L3: A gastrointestinal examination 
and intravenous urography demonstrated the 
retroperitoneal nature of this mass. On serial 
transverse sonograms this large bilobed mass 
had an irregular wall-content interface (Fig. 
gu. Longitudinal scans demonstrated that the 
aortic lumen was compressed and continuous 
outlines of the aorta could not be obtained on 
anv of the multiple levels studied saggesting 
trhat this mass was related to the abdominal 
aorta (Fig. 5B). The vascular nature of this 
mass was cotroborated by a technezium. flow 
scan. Aortography clearly defined the dynam- 
‘es of this large bilobed abdominal aortic 
aneurysm (Fig. 5C] and successful restorative 
surgery Was performed. 

Previous work indicates that whereas arteri- 
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Fic. 3. (4-C) Longitudinal cross sections show en- 
largement of the -enal outlines with a lattice work 
of echoes (confluence of cyst walls) between a com- 
plex of echo free areas. (4) Multicystic kidney. 
(C) Adult type 
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ography demonstrates the dynamic blood 
lumen of an aneurysm the sonogram ider 
the outer walls of the aorta outlining à 
plaque filled aneurysm that may appear 
tively normal on an aortogram.!® In our p. 
the size of the aneurysm on the sonogram: 
cated that there was a large clot. More i 
tant, however, 3s that one does not u 
consider aneurysm in the pediatric p 
especially without an antecedent hist 
trauma or subacute bacterial endocardit 
sonography may be the first noninterv 
examination to suggest this diagnosis. 


B. INTRAA BDOMINAL MASSES 


There were 13 patients in this grou 
included those masses that arose int 
vis and extended into the abdomen 
of the 13 masses produced a cystic 
sonic pattern. Three of the ren 
masses were extensive sarcomatous H 


>of Abdominal Masses 
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Fic. 4. Case ur. (£) Prone and (B) lateral urograms demonstrate a round mass in the left renal region with 
posterior compression and stretching of the left kidney’s collecting system. (C) Transverse sonogram reveals 
a mass (arrow) Just anterior to the left kidney compressing it posteriorly. (D) the mass fills in almost com- 


pletely with echoes at high sensitivity. 


ment of the abdomen and therefore a solid 
ultrasonic pattern occurred. One ovarian 
teratoma displayed a mixed pattern. Sonog- 
raphy proved most useful in demonstrating 
the nature of the intraabdominal mass as 
well as its extent. 


REPORT OF CASES 


Case iv. B/G S. was born with a large 
palpable right sided abdominal mass. At 3 hours 
of age a roentgenogram of the abdomen showed 
some bowel loops filled with gas in the left side 
of the abdomen with a large mass occupying 
the right abdomen and a loop of bowel draped 
over the mass (Fig. 6/7). Intravenous urography 
and barium enema study demonstrated that 


^6 w 


the right kidney was displaced posteriorly by 
this mass but independent of it and the colon 
was displaced to the left with an abnormal posi- 
tion of the cecum (Fig. 68). Sonography re- 
vealed that this mass was completely echo free 
and smooth walled, therefore cystic in its 
entirety (Fig. 6C). 

At surgery, there was a malrotation of the 
bowel as well as a large duplication cyst of the 
small bowel with a loop of jejunum stretched 
over the mass, firmly adherent to it, but in 
continuity with the remainder of the bowel. 


Of our pelvic masses growing into the ab- 
domen 3 were ovarian teratomas. Two of 
our 3 teratomas were completely cystic in 
nature. All 3 of these patients presented 
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with palpable abdominal masses and pain. 
In 1 patient, the differential diagnosis be- 
tween appendiceal abscess and ovarian 
teratoma was confusing. Utilizing ultra- 
sound in conjunction with routine roent- 
genography, the accurate preoperative di- 
agnosis can be made, even when there is no 
clinical palpable mass.’ 


Case v. T.H. was ag year old female present- 
ing with.a history of crampy abdominal pain 
for 2 months. On physical examination, there 
was a large, firm and fixed lower abdominal 
mass. Roentgenographic examination demon- 
strated that this mass did not displace the 
ureters, but loops of small bowel were draped 
over the mass, although not invaded by it 
(Fig. 7.4). Sonography clearly delineated the 
size of this mass (11.5 by 6 by 9 cm.), its an- 
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linal sonograms demonstrate a large bilobed mass with 
an irregular wall-content interface (arrow) with compression of the aortic lumen (double arrow). (C) 
Aortogram shows a large, partly thrombosed, aneurysm originating from the abdominal aorta. 


terior location, a normal sized uterus, and the 
completely transonic nature of the mass 
(Fig. 7, B-E). 

At surgery, a cystic ovarian teratoma was 
successtully removed. 


CONCLUSIONS 


Since ultrasonic scanning is a noninva- 
sive method of visualizing the cross sec- 
tional anatomy of the human body, it ap- 
pears that it is especially valuable in the 
pediatric patient, where prompt diagnosis 
and treatment are essential. The examina- 
tion requires no premedication or prepara- 
tion of the patient and is safe and rapid. 
Both the size and the depth of mass lesions 
are well delineated sonographically. In ad- 
dition, the internal structure of a mass le- 
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Fic. 6. Case tv. (4) Supine roentgenogram of the abdomen at 3 hours of age shows a large mass with a loop of 
bowel draped over it. (B) Intravenous urogram and barium enema study reveal that this mass is displacing 
the right kidney posteriorly and the colon to the left. (C) Sonographic record of the mass demonstrates its 


completely cystic nature. 


sion 1s easily determined and this is espe- 
ciallv significant since cvstic masses are 
likely to be benign and solid masses are apt 
to be malignant.? 


SUMMARY 


Thirty-five pediatric patients with ab. 
dominal masses were studied with both the 
usual roentgenographic and isotopic exami- 
nations and B-mode ultrasonography. 

The results of the study indicate that 
sonography is a nonintervention means of 


determining both the size, site, and depth 
of abdominal mass lesions as well as the 
internal structure of these masses. 

In some instances, the sonographic ex- 
amination was the most valuable diagnostic 
aid in the work-up of the patient. 


Judith Rose, M.D. 
Department of Radiology 
State University of New York 
Downstate Medical! Center 
450 Clarkson Avenue 
Brooklyn, New York 11203 
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EXPERIMENTAL VERIFICATION OF A METHOD FOR 
VARYING THE EFFECTIVE ANGLE OF B 
WEDGE FILTERS* | 
By CARL M. MANSFIELD, M.D., N. SUNTHARALINGAM, Pu.D., 
and MICHAEL CHOW, R.T. 


PHILADELPHIA, PENNSYLVANIA 


OR more than 20 years wedge filters 

have been used in radiation therapy 
techniques.! A wedge filter is usually de- 
signed to differentially attenuate the pri- 
mary radiation beam across one axis of the 
field. Such a filter placed in the path of a 
uniform primary beam produces within a 
tissue-equivalent scattering medium, a 
beam in which the isodose curves form an 
angle no longer at right angle to the central 
axis. The angle between the ṣo per cent 
isodose curve and the normal to the central 
ray at the point of intersection of the So per 
cent isodose curve is called the wedge angle. 
Wedge filters are usually made of lead; dif- 
ferent wedge angles are obtained by choos- 
ing different angles for the thin edge of the 
filter. 

In certain clinical situations, specifically 
in head and neck cancer, acceptable dose 
distributions can be obtained within the 
treatment volume by the use of a combina- 
tion of 2 wedge filter fields at right angles to 
each other.? By altering the wedge angle or 
the hinge angle between the 2 fields, the 
radiation therapist has been able to use dif- 
ferent treatment techniques, so as to 
achieve a more uniform dose distribution 
and a satisfactory therapeutic ratio. 

The use of wedge filters has most often 
been limited to the 45° wedge angle filter. 
Filters that produce wedge angles of 15°, 
30°, and 60° are also now available. How- 
ever, in some clinical situations none of 
these filters produces an acceptable dose 
distribution. Recently, Tatcher* described 
a simple technique by which any desired 
wedge angle could be obtained. By irradiat- 


ing a given site partly with and, partly 
without the wedge filter, a spectrum of 
wedge angles smaller than the original _ 
wedge angle of the filter can be produced. | 

For cobalt 60 gamma radiation the ap- 
propriate combination of the wedge field 
dose and the open field dose needed to pro- 
duce the required wedge angle can be calcu- 
lated from the Equation given by. Tatcher: . 


0. = (1— F}ðx, 


where A | : 
6.1; is the resultant or. effective wedge 
angle 2 "ee 
Ós is the original or nominal wedge 
angle te 8 ue | 


F ds the ratio of the given dose* with- 
out wedge to the total given dose 
with and without wedge. 


If the desired effective wedge angle is 
known, then F can be calculated from: 


F = (0x — Bett) /On. 


For example, to achieve a 36° wedge angle 
isodose distribution using a 45^ wedge angle 
filter, F is (45-36)/45; i.e. 1/5. Hence, by 
delivering one-fifth of the total given dose 
through the open field, one can obtain a 
36? wedge angle isodose distribution with a 
45° wedge angle filter. 

Before using Tatcher's méthod in clinical 
situations, it was necessary to verify the 
predicted dose distributions experimen- 
tally. : 

In this paper we are reporting our experi- 


* Given dose, as used here, is the maximum dose within the 
irradiated volume for either situation. 


* Presented at the Seventy-third Annual Meeting of the American Roentgen Ray Society, Washington, D. C., October 3-6, 1972. 
From the Department of Radiation Therapy and Nuclear Medicine, Thomas Jefferson University Hospital, Philadelphia, Pennsyl- 


vania. 


Supported, in part, by USPHS Grant CA-11602 from the National Cancer Institute. 
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"FRACTION OF GIVEN DOSE WITHOUT WEDGE 


7 Fic. 1, Variation of effective wedge angle with frac- 
tion of total dose given without wedge filter (open 

 " beam), based on Tatcher’s Equation. Experi- 
mentally verified data points are also shown. 


mental verification of Tatcher’s equation 
for cobalt 60 gamma radiation. 


METHOD 


Lithium fluoride (TLD-100) loose powder 
was used as the radiation detector. Empty 
gelatin capsules, Type 5, were filled with 
LiF powder and positioned in holes drilled 
in masonite sheets.20 cm. X20 cm. X2 cm. 
The thermoluminescent dosimeters (TLD) 
were placed in the central plane at 1 cm. 
intervals across the field. The masonite 
sheets were assembled to make a solid 
cubic phantom with the dosimeters posi- 
tioned to a depth of 14 cm. The precision of 
dose measurements in a phantom made 
with TLD has been previously reported.? 

The masonite phantom with the dosime- 
ters in place was irradiated with cobalt 60 
photon beams modified by each of the 30°, 
45° and 60° wedge filters. For each wedge 
filter irradiation, the measured 1sodose 
curves were compared to the data supplied 
by the manufacturer. The irradiation was 
then repeated using a combination of 
wedge and open beams, appropriately 
weighted to produce isodose curves with ar. 
effective wedge angle of 30° from a 45° 
wedge filter and a wedge angle of 45° fron: 
a 60° wedge filter. The measured curves 
were also compared to the existing isodose 
curves, Additional dose distributions with 
various other effective wedge angles were 
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also measured and compared to computed 
isodose curves. 


RESULTS 


Figure 1 shows the different effective 
wedge angles that can be obtained from 
Tatcher's Equation by altering the fraction 
of total dose given without a wedge filter 
(open beam). Experimental verification 
was undertaken for wedge beams alone and 
for combination beams with fractions of 
total dose given with open beam of 0.25 and 
o.50, respectively. Figure 2 shows the ex- 
perimentally determined isodose curves for 
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ic. 2. The measured isodose curves for a 10 cm. X8 
cm. wide cobalt 60 beam modified by a 60° wedge 
filter. 
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a Io cm. X8 cm. cobalt 60 beam (from an 


AECL Theratron-80 machine) modified by 45° WEDGE FIELDS 


a 60? wedge filter. The measured wedge 
angle agreed with the stated angle, and the 
isodose curves also superimposed very 
closely with the data supplied by the man- 
ufacturer. Similar agreement was obtained 
for the 30° and 45° wedge filters. Figure 3 
shows a typical set of measured isodose 
curves obtained when the phantom was ir- 
radiated with a 10 cm. X8 cm. beam in 


60° WEDGE : 3 
OPEN FIELD: | 


j 
T. d P yy, 


Fic. 3. The measured isodose curves for a 10 
cm. X8 cm. wide cobalt 60 beam. Ratio of given 
dose with and without 60° wedge filter was 3:1. 


Effective Angle of Wedge Filters 
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Fic. 4. Summated isodose distribution for two 45° 
wedge angle fields with a hinge angle of go°. 


such a way that three-fourth of the total 
given dose was delivered with a 60° wedge 
angle filter in the beam. As predicted, the 
resulting distribution gave a new . wedge 
angle of 45? (see Equation). 


DISCUSSION 


This technique of altering the isodose 
curve to give the desired wedge angle pro- 
vides the radiation therapist with a more 
versatile use of wedge filters. This has been 
useful in our department wherever wedge 
fields or tissue compensation was required. 
In certain clinical. instances, this would 
make it possible to achieve a more uniform 
radiation dose distributión.- For example, 
in the treatment of an astrocytoma, the 
summated isodose distribution for two 45^ 
wedge angle fields at right angles would be 
as shown in Figure 4. Note that 1f the tar- 
get volume 1s treated to the 170 line, the 
variation in dose within the treatment vol- 
ume is about 18 per cent. If this same pa- 
tient is treated with 45° wedge filters modi- 
fied to give 36° wedge angles, a new distri- 
bution (Fig. 5$) is obtained. It can be seen 
that this distribution is more uniform, the 
variation in dose being about 12 per cent. 
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PICKER. COBALT- 60 
45" WEDGE ‘(4 


OPEN FIELD ff 
oq. to NA 






EFFECTIVE ANGLE 36° 


0x8 


Fic. 5. Summated isodose distribution for two 36? 
wedge angle fields with a hinge angle o 9o? for 
same contour and target volume as in Figure 4. 


Clinically we are now using thas pro- 
cedure as an additional method in our 
routine radiotherapy techniques. In actual 
practice, at each treatment session, the 
patient is first treated with the unwedged 
(open) field; at the end of this treatment 
the wedge filter is inserted in the beam and 
the remaining fraction of the dose de- 
livered. 


| SUMMARY 


A wide range of wedge angles smaller 
than the nominal wedge angle can be ob- 


C. M. Mansfield, N. Suntharalingam and M. Chow 


Marcu, 


tained with a single wedge filter by irr: 
ating partly with, and partly without, 
wedge filter inserted in the radiation be: 
The desired wedge angle 1s produced by 
appropriate choice of weighting factor: 

The validity of this method for vary 
the effective angle of wedge filters has b 
established experimentally by meas 
ments made in a masonite phantom v 
lithium fluoride thermoluminescent 
tectors. 

The use of a spectrum of wedge an 
allows for a more uniform dose distribu: 
to the treatment volume. 


Carl M. Mansfield, M.D. 

Department of Radiation Therapy 
and Nuclear Medicine 

Thomas Jefferson University Hospital 

1015 Walnut Street 

Philadelphia, Pennsylvania 19107 
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. HE editorial publication of my letter 

“ST Units in Radiology and Radiation 
Measurement" in your JounNAL! was ap- 
preciated by the International Commission 
on Radiation Units and Measurements 
(ICRU). The interest of manv readers has 
obviously been awakened bv this letter, 
which also appeared in several other jour- 
nals. By October 10, 1973 the ICRU had 
received about 30 written comments from 
organizations and individuals. Even more 
comments will no doubt be received in the 
near future. 

At its meeting in Madrid, October 6—13, 
1973, the ICRU devoted much attention to 
these comments, which displaved a whole 
spectrum of opinions for and against a 
conversion to SLunits. After considerable 
discussion, the. Commission decided to in. 
clude the following statement in its report 
to the 13th, International Congress of 
Radiology (ICRU 1973, a): 

“Special Radiation Units. For a number 
of years the ICRU has recommended the use 
of the International System of Units (ST) 
although it has continued to recognize and to 
use the special radiation units—curie, rad, 
rontgen and rem. Recently the International 
Committee of Weights and Measures (CIPM) 
has listed the curie, rad and rontgen as 
temporary units and made no mention of the 
rem. One may infer that CIPM visualizes 
the eventual replacement of special units by 
those of the International System. Of COHFSe, 
if this replacement takes place, there will be no 
modification of the current definitions of radi- 


* The chronologic approach of this Journat to the Special 
Radiation units, and particularly to the r and ¢ units, was edi- 
torially reviewed and commented upon, in the March 196¢ 
(pp. 748-751) and March 1973 (pp. 712—716) issues. Editor. 

! Lidén, K, SI units in radiology and radiation measurement. 
AM. J. Roenrcenor., Rap. TugnaPY & Nuc ear MeD., April, 
1973, 777, 932-933. 

? International Commission on Radiation Units and Measure- 
ments (ICRU, 1973 a, Report to the International Executive 
Committee of the Thirteenth International Congress of Radiol- 
ogy, Madrid, October 1973. 





SPECIAL RADIATION UNITS AND/OR SI-UNITS?* 


ation quantities such as activity, absorbed 
dose and exposure. 

Kealizing that such a replacement might 
result in difficulties as well as advantage, the 
Secretary of the ICRU prepared a document 
on the problem and published it in pertinent 
professional journals. This document. re- 
quested opinions and arguments for and 
against the abandonment of the special radia- 
tion units. Comments are still being received 
and must be considered. The ICRU will 
formulate a recommendation on this matter 
at its July 1974 meeting. For the time being, 
new ICRU Reports will state numerical val. 
ues of quantities in both SI and special 
units.” 

In my previous letter the quantity dose 
equivalent, H, and its unit 7 rem were not 
mentioned. This topic has recently been 
the subject for a special statement from 
ICRU (ICRU 1973, 4), in which it is recog- 
nized that dose equivalent H has the same 
physical dimension as absorbed dose, that 
H can be expressed in J-kg~, and that it is 
highly desirable, in matters of radiation 
safety, that H have its own special unit. 
At present 1 rem is the special unit of dose 
equivalent: 1 rem — 107? J. kg-! (exactly). 
A change to the SI unit 1 J-kg= roo 
rem would then introduce a unit 100 times 
greater and would also require considera- 
tion of a special name for this new unit. 

The ICRU would greatly appreciate re- 
ceiving further comments from members 
and societies of the radiological community 
and health physics profession before its 
meeting in July, 1974. 

Radiation Physics Department 
University Hospital 
S-221 85 Lund, Sweden 
Kurt LIDÉN 
Scientific Secretary of ICRU 

* International Commission on Radiation Units and Measure- 

ments ICRU), 1973 4, Dose Equivalent, Supplement to ICRU 


Report 19. ICRU Publications, P.O. Box 3016s, Washington, 
D. C. 20014, USA. 
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FIFTY-SIXTH ANNUAL MEETING 





Maur Surr Horer—Maut, Hawan Bo cu 
APRIL 21-26, 1974 


PRELIMINARY PROGRAM 
Sunday, April 21, 1974 


9:00 A.M.-12:00 P.M. Executive Committee Meeting 
2:00 P.M.-$:00 P.M. Registration 
6:00 P.M. Welcoming Reception 


Monday, April 22, 1974 


9100 A.M.-9:30 A.M. Opening ceremonies. President’s 
Address. Jerome M. Vaeth, M.D., Director, West 
Coast Cancer Foundation, St. Mary’s Hospital & 
Medical Center, San Francisco, California. 


9:30 AM.~10:30 A.M. Historical Symposium. 
Presiding: Emanuel R. N. Grigg, M.D., Oak Park, 


IHlinois. 
10:30 A.M.- 10: £O A.M. Resident Award Paper 
10: £O A.M.-11:20 A.M. Intermission. 


11:20 A.M.- 1:00 P.M. First SCIENTIFIC SESSION 


Symposium: Renal Tumors. 

Presiding: Antolin Raventos, M.D., University of 
California, Davis, California. 

11:20 A.M.-11:40 A.M. Diagnostic radiographic fea- 
tures. George P. Annes, M.D., St. Francis Hos- 
pital, San Francisco, California. 

11:40 A.M.- 12:05 P.M. Pathologic features and treat- 
ment. H. J. G. Bloom, M.D., Royal Marsden Hos- 
pital, London, England (Guest Speaker). 

1210€ p.M.-12:20 P.M. Tumors of the upper urothe- 
lium; natural history and role of radiotherapy. 
Sameer Rafla, M.D., Ph.D., The Methodist Hos- 
pital, Brooklyn, New York. 

12:20 PB.M.-12:34 P.M. Preoperative irradiation in 
renal cancer; rationale and technique. Philip 
Rubin, M.D., University of Rochester, Rochester, 
New York. 

12:35 p.M.-1:00 P.M, Discussion Leader: Jerold P. 
Green, M.D., Associate Director, West Coast 
Cancer Foundation, St. Francis Memorial Hos- 
pital, San Francisco, California. 


6:00 p.m. Cocktails—Maui Surf. 
5:00 P.M. Luau—Maui Surf. 


Tuesday, April 23, 1974 


— 


irst Executive Session for all Members. 
Breakfast Meeting. 


9:00 A.M.-1:14 F.M. SECOND SCIENTIFIC SESSION 


Symposium: Soft Tissue Sarcomas. 
Presiding: James T. Helsper, M.D., Pasadena, 
California. 


9:00 A.M.-9:16 A.M. Pathologic features. Robert A. 
Jeffrey, Jr., M.D., St. Mary's Hospital and Med- 
ical Center, San Francisco, California. 

9:15 A.M.-9:30 A.M. Childhood rhabdomyosarcoma 
-analysis of coordinated therapy and results. 
Carlos H. Fernandez, M.D., University of Texas, 
M. D. Anderson Hospital and Tumor Institute, 
Houston, Texas. 

9:30 A4.M.-9:46 A.M. Multidisciplinary approaches to 
the management of sarcomas of the thigh. J. G. 
Fortner, M.D., Memorial Sloan-Kettering Cancer 
Center, New York, New York. l | 

9:45 A.M.-10:00 A.M. Surgery and postoperative 
radiotherapy in the treatment of soft tissue sar- 
comas in adults. Robert D. Lindberg, M.D., Uni- 
versity of Texas, M. D. Anderson Hospital and 
Tumor Institute, Houston, Texas. 

10:00 A.M.-10:15 A.M. Malignant metastasizing 
fibrous histiocytoma: a clinicopathologic study of 
six cases. Burton Speiser, M.D., University of 
Rochester, Rochester, New York. | 

10:15 A.M.-10: 30 A.M. Results of surgical and radia- 
tion therapy in treatment of liposarcoma of ex- 
tremities. M. H. Shiu, M.D., Memorial Sloan- 
Kettering Cancer Center, New York, New York. 

10: 30 A.M.-11:00 A.M. Discussion Leader: William E. 
Powers, M.D., Mallinckrodt Institute of Radiol- 
ogy, St. Louis, Missouri. 


11:00 A.M.-11:20 A.M. Intermission. 


Symposium: Bone Tumors. 

Presiding: James T. Helsper, M.D., Pasadena, 
California. 

11:20 A.M.—11:35 A.M. Diagnostic radiographic con- 
siderations. George P. Annes, M.D., St. Francis 
Memorial Hospital, San Francisco, California. 

11135 A.M.-I1:50 A.M. Pathologic considerations. 
Robert A. Jeffrey, Jr, M.D., St. Mary's Hospital 
and Medical Center, San Francisco, California. 

11:50 A.M.-12:05 P.M. Ewing's sarcoma: local. recur- 
rences and distant metastases after concurrent ir- 
radiation and chemotherapy. H. O. Hustu, M.D., 
St. Jude Children's Research Hospital, Memphis, 
Tennessee. 

12:04 P.M.-12:20 P.M. Prognostic factors for survival 
in Ewing's sarcoma. Thomas C. Pomeroy, M.D., 
Radiation Branch, National Cancer Institute, 
Bethesda, Maryland. 

12:20 P.M.-12:35 P.M. Evaluation of the therapeutic 
results and mechanisms of treatment failure in 
Ewing's sarcoma. Ralph E. Johnson, M.D., Radia- 
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tion Branch, National Cancer Institute, Bethesda, 
Maryland. 
12:38 P.M.-12:60 P.M. Osteogenic sarcoma: a clinical 
7 DoR of 50 cases. Justin J. Stein, M.D., UCLA 


Center for Health Sciences, Los Angeles, Cali- 
fornia. 

12:50 I.M.-I:185 P.M, Discussion Leader: Juan del 
Regato, M.D., Penrose Cancer Hospital, Colo- 


rado Springs, Colorado: 


b: OO P.M. Reception for Members and Guests. 
Hostsi Raditim Chemical Company. 

7:00 F.M, ‘Annual, Banquet. 

Orchid Leis from Varian Associates. Entertainment. 


r edue sdax, - April 24, 1974 


1:30 A.M. “Second. Executive Sesston for all Members. 
Breakfast Meeting. 


9:00 A,M.- 1:00 P.M. [THIRD SCIENTIFIC SkssION 


Symposium: Brain Tumors. 

Presiding: Euther. W. Brady, M.D., Hahremann 
Medical College; Philadelphia, Pennsylvania. 

9:90 A.M.-9: ES A.M. Diagnostic. radiographic fea. 
tures. George P. Annes, M.D., St. Francis Me. 
morial Hospital,. San. TR California, 

9:16. A.M.-9:3O0 A.M. Pathologic considerations. 
Robert A. Jeffrey, Jr.; M.D., St. Mary's Hospital 
and Medical Center, San Francisco, California. 

9:30 A.M.-9:45 A.M. Radiotherapy of brain stem 
tumors. Claude Y. Chong, M.D., Ph.D., Colum. 
bia-Presbyterian Medical Center, New York City. 

9:45 A.M.-IO:OO A.M. Enhancement of therapeutic 

ratio in radiotherapy of brain neoplasms. William 
L. DeGinder, M.D., Capital Area Radiation and 
Research Foundation, Austin, Texas. 

10:00 A.M.-10:15 A.M. Late recurrence in medullo- 
blastoma. Gerald A. King, M.D., Upstate Medical 
Center, Syracuse, New York. 

IOLI A.M.-10:35 A.M. Discussion Leader: Professor 
Martin. Lindgren, Karolinska Institutet, Radium 
Hemmet, Stockholm, Sweden. 


10:35 A.M.-10: 65 A.M. Intermission, 


Symposium: Salivary Gland. 

Presiding: Luther W. Brady, M.D., Hahaemann 
Medical College, Philadelphia, Pennsylvania. 

10:55 A.M.-I1:10 A.M. Pathology of salivary gland 
tumors. Robert A. Jeffrey, Jr., M.D., St. Mary's 
Hospital and Medical Center, San Francisco, 
California. 

11:10 A.M.-11:24 a.m. Cancer of the parotid gland. 
Oscar M. Guillamondegui, M.D., Universitv of 
Texas, M. D. Anderson Hospital sint Tumor In. 
stitute, Houston, Texas. 

11:25 A.M.-11:40 A.M. The role of radiation therapy 
in treatment of carcinoma of the parotid gland. 
Kent J. Rossman, M.D., Good Samaritan Hos- 
pital, Phoenix, Arizona. 
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[1:40 A.M.-12:00 P.M. Discussion Leader: Richard 
H. Jesse, M.D., University of Texas, M. D. An. 
derson Hospital and Tumor Institute, Houston, 
Texas. 


12:00 P.M.-1:00 PM. THE JANEWAY LECTURE. 
Milford D. Schulz, M.D., Massachusetts General 
Hospital, Boston, Massachusetts. 


Introduced bx: Vranz J. Buschke, M.D., University 
of California Medical Center, San Francisco, 
California. 


6:00 P.M. Cocktails, Hors d'Oeuvres, Entertainment. 
Whaler's Village. 
7:00 r.M. Dinner by individual arrangement. 


Thursday, April 25, 1974 


8:30 A.M.-1:15 P.M. FOURTH SCIENTIFIC SESSION 

Svmposium: “Potpourri.” 

Presiding: Victor A. Marcial, M.D., President-Elect, 
Puerto Rico Nuclear Center, San Juan, Puerto 
Rico. 

8:30 A.M.-8:45 A.M. Effects of regional lymphadenec- 
tomy in tumor cure; experimental observations in 
normal and previously cured mice, using a trans- 
planted murine lymphosarcoma. Carlos A. Perez, 
M.D., Washington University Medical School, 
Dt Louis Missouri, 

8:46 A.M.-9:00 A.M. Immunosuppression following 
radiation therapy for carcinoma of the naso- 
pharynx. William M. Wara, M.D., University of 
California. Medical Center, San Fiancee. Cali- 
fornia. 

9:00 A.M.-9:20 A.M. Discussion Leader: Malcolm A, 
Bagshaw, M.D., Stanford Medical Center, Stan- 
ford, California. 

9:20 A.M.-9:40 A.M. Fast neutron radiation therapy 
and time/dose relationships. Prof. Dr. K. Breur, 
University of Amsterdam, The Netherlands 
(Guest Speaker). 

9:40 A.M.-1O:00 a.M. Carcinoma of the cervix: a 
time ‘dose analysis of control and complications. 
oe E. Chism, Wal:cr Reed General Hospital, 

Washington, D.C. 

10100 A.M.-1O:I5 A.M. Indications for adjunctive 
conservative extrafascial] hysterectomy in selected 
cases of carcinoma of the cervix. Alvah J. Nelson, 
M.D., University of Texas, M. D. Anderson Hos: 
pital and Tumor Institute, Hason, Texas. 

TOES A.M.-10:3O A.M. Discussion Leader: Malcolm 
A. Bagshaw, M.D. 


10: 3O A.M.- 10:50 A.M. Intermission. 


10:50 A.M.-II:O$ A.M. Irradiation of Stage 1 and 11 
Hodgkin’s disease. John T. Fazekas, M.D., Gei- 
singer Medical Center, Danville, Pennsylvania. 

11:05 A.M.~11:20 A.M. Hodgkin's disease in the first 
decade of life; the Stanford experience. W. K. 
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Mueller, M.D., Stanford University Medical 
School, Stanford, California. 

11:20 A.M.-11:35 A.M. Extranodal lymphomas of the 
head and neck. Douglas S. Wong, M.D., Loma 
Linda University Medical Center, Loma Linda, 
California. 

11:35 A.M.-11:50 A.M. An analysis of 62 cases of pri- 
mary gastric lymphoma. D. W. Kinne, M.D., 
Memorial Sloan-Kettering Cancer Center, New 
York City. 

11:50 A.M.-12:05 P.M. Discussion Leader: Malcolm 
A. Bagshaw, M.D. 


12:05 P.M.-12:20 P.M. Installation of Officers. 


2:20 P.M.-12:35 P.M. Control by irradiation alone 
of nonfixed clinically positive lymph nodes from 
squamous carcinoma of the oral cavity, oro- 
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pharynx, supraglottic larynx and hypopharynx. 
Jack J. Schneider, M.D., University-of Texas, 
M. D. Anderson Hospital and Tumor Institute, | 
Houston, Texas. Ir 
12:35 P.M.—12:50 P.M. Clinical experience with the 
use of encapsulated iodine 125 sources in inter- 
stitial tumor therapy. J. H. Kim, M.D., Ph.D., 
Memorial Sloan-Kettering Cancer Center, New 
York City. _* n | | 
12:40 P.M.-1:05 P.M. Progress report: breast malig- 
nancy, treatment, by definitive irradiation. Eric 
T. Weber, M.D., Harvard Medical'School, Bos- ~ 
ton, Massachusetts. EPA ME | 
110g BM.-I:18 BM. Discussion Leader: Malcolm: 
A. Bagshaw, M.D. s ur 


1:15 P.M. Adjournment of Fifty-sixth Ahnual Meet- 
ing. QUEM. 








MARCH, 1974 


INTERNATIONAL COMMISSION ON RADIATION 
|. UNITS AND MEASUREMENTS (ICRU) 





B R EPORT TO THE Ľ 


"TERNATIONAL EXECUTIVE 


COMMITTEE OF THE XIIIth INTERNATIONAL 
CONGRESS OF RADIOLOGY, submitted by 
Harold O. Wyckoff, Ph.D., Chairman 


( Excerpts) 


The period since the XIIth International 
Congress ‘of Radiology in Tokyo has been 
a very active one for the International 
Commission on Radiation Units and Mea- 

surements (ICRU). The Commission's pro- 
gram has moved forward very significantly 
since the last Congress. 

Since 1969 the ICRU has published 8 
scientific and technical reports: 


ICRU Report 16—Linear Energy Trans- 
fer (1970) 

ICRU Report 17—Radiation Dosimetry: 
A Rays Generated at Potentials of 

.$ to 150 kV (1970) 

ICRU Report 18— Specification of High 
Activity Gamma-Ray — Sources 
(1970) 

ICRU Report 19— Radiation Quantities 

and Units (1971) 

ICRU Report 2o--— Radiation Protection 
Instrumentation and Its Applica- 
tion (1971) 

ICRU Report 21— Radiation Dosimetry: 
Electrons with Initial Energies Be- 
tween 1 and so MeV (1972) 

ICRU Report 22--Measurement of Low. 
Level Radioactivity (1972 

ICRU Report 23— Measurement of Ab. 
sorbed Dose in a Phantom Irradi- 
ated by a Single Beam of X or 
Gamma Rays (1973). 


Reviews published in the various jour- 
nals concerned with radiation matters con- 
stitute one source of information about the 
value of ICRU reports. Another method of 
assessing the acceptance of these reports 
by the scientific communitv is the sales 
record. 


—— 


/ 


Current Program. During the period from 
1962 to 1969 the Commission operated 
with a substructure which utilized planning 
boards to evaluate needs and task groups 
to draft reports. In 1969 the Commission 
considered the substructure to be utilized 
by the Commission to carry on its program 
during the next few years. Detailed evalua- 
tion of the performance of the planning 
board-task group substructure led to the 
conclusion that modifications which would 
place the report-drafting groups closer to 
the Commission itself would be desirable. 
As a result of this review the Commission 
divided its field of interest into 11 tech- 
nical areas and assigned one or more mem- 
bers of the Commission to serve as sponsor 
tor each area. A body of consultants was 
constituted for each technical area to advise 
the Commission on the need for ICRU 
recommendations relating to the technical 
area and on the means for meeting an 
identified need. Each area is reviewed 
periodically by its sponsors and consul- 
tants. Recommendations of such groups 
for new reports are then reviewed by the 
Commission and priorities assigned. 

The Technical Areas are: 1. Radiation 
Therapy; 2. Radiation Diagnosis; 3. Radio- 
activity; 4. Nuclear Medicine; s. Radio- 
biologv; 6. Radiation. Physics—X Ravs, 
Gamma Rays and Electrons; 7. Radiation 
Physics Neutrons and Heavy Particles; 
8. Radiation. Protection; 9. Values of 
Factors-—W, S, etc.; 10. Theoretical As. 
pects; I1. Quantities and Units. 

The actual preparation of ICRU reports 
is carried out by report committees work- 
ing in each of these technical areas. 


as 
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The Commission recently determined to 
initiate a new study of the concepts and 
principles of radiation protection measure- 
ment (also see this JouRNAL, January 1972, 
p. 193). Because the work is to be carried 
out in cooperation with the International 
Commission on Radiological Protection, 
the ICRU decided to establish a separate 
committee, with membership drawn largely 
from the Commissions, to undertake this 
work. Thus, the Committee on Concepts 
and Principles of Radiation Protection 
Measurement was added to the above sub- 
structure. 

Special Radiation Units. These recom- 
mendations are specified in Dr. Lidén's 
Editorial Letter in this issue of the Joun- 
NAL. 

L. H. Gray Medal. The ICRU, with the 
cooperation of the International Society of 
Radiology and the International Congress 
of Radiology, established in 1967 a medal 
honoring the late Louis Harold Gray. Dr. 
Gray was a former member and Vice Chair- 
man of the Commission and was à recog- 
nized leader in radiation quantities, units 
and measurements as well as in radiobiol- 
ogy. The medal is awarded for outstanding 
contributions in scientific fields of interest 
to the ICRU. Dr. John W. Boag has been 
selected as the second recipient of this 
medal. His work on the theory of recombi- 
nation in ionization chambers has been of 
great importance and has stimulated fur- 
ther work in this field. His substantial and 
continuing contribution to the study of 
transient species produced during pulse 
radiolysis and, particularly, the identifica- 
tion, with E. J. Hart, of experimental evi- 
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dence for the presence of the hydrated elec- 
tron is well known. Furthermore, he has 
contributed substantially to the.statistical 
analvsis of the results of radiation therapy, 
and to our understanding of the concept 
of linear energy transfer distribution. — . 

ICRU's Relationships with Other Organi- 
zations. In addition to its close relation- 
ship with the International Society of 
Radiology, the ICRU has developed rela- 
tionships with other organizations inter-, 
ested in the problems of radiation quanti-.’ 
ties, units and measurements. o  - 

Membership. Elected to serve during the 
period between the XIIth and XIVth 
International Congresses of Radiology were 
the following: New members: J. Dunster, 
United Kingdom, P. Edholm, Sweden, D. 
Harder, Germanv, P. Harper, U.S.A.; Con- 
tinuing Members: A. Allisy, France, J. R. 
Greening, United Kingdom, A. Kellerer, 
U.S.A., K. Lidén, Sweden, H. H. Rossi, 
U.S.A., W. K. Sinclair, U.S.A., A. Tsuya, 
Japan, A. Wambersie, Belgium, H. O. 
Wyckoff, U.S.A.; Senior Advisors: F. P. 
Cowan, U.S.A., F. Gauwerky, Germanv, 
R. H. Morgan, U.S.A., F. W. Spiers, 
United Kingdom. | 

Commission Officers: H. O. Wyckoff, 
U.S.A., Chairman; A. Allisy, France, Vice 
Chairman; K. Lidén, Sweden, Scientific 
Secretary; W. R. Ney, U.S.A., Technical 
Secretary. à 

Copies of ICRU Reports may be ob- 
tained from the U. S. Government Print- 
ing Office, Washington, D. C., or the 
ICRU Publications Office, P.O. Box 30165, 
Washington, D. C. 20014, U.S.A. 





1974 JAMAICAN RADIOLOGICAL 
| CONFERENCE 

The 1974 Jamaican Radiological Con- 
ference, officially sponsored bv The Ameri- 
can College of Radiologv, will be held 
April 6-13, 1974, at the Jamaica Holiday 
Inn, in Montego Bav, immediately follow- 
ang the ACR New Orleans Convention 

(April 1-5, 1974). 

The distinguished Faculty Members are: 
Milton Elkin, M.D., Professor and Chair- 
man of Radiology, Albert Einstein College 
of Medicine, New York; Theodore E. 
Keats, M.D., Professor and Chairman of 
Radiology, Medical College of the Uni- 
versity of Virginia, Charlottesville, Vir- 
ginia; William B. Seaman, M.D., Professor 
and Chairman of Radiology, College of 
Physicians and Surgeons, Columbia Uni- 
versity, New York; Jerome F. Wiot, M.D., 
Professor and Chairman of Radwlogy, 
University of Cincinnati College of Medi- 
cine, Cincinnati, Ohio; and Robert E. 
Wise, M.D., Chairman of Diagnostic 
Radiologv at the Lahev Clinic; Clinical 
Professor of Radiology, Boston University 
Medical School.. 

An optional extension to Nassau, Ba- 
hamas, is arranged for April 13-16, 1974. 

For reservation applications and addi- 
tional information please contact: Lee 
J. Kirkland, President, Group Travel Ser- 
vices, Inc., 3537 Broadway, Kansas City, 
Missouri. 64111. ` 

DIAGNOSTIC NUCLEAR IMAGING: 
(2. A REVIEW 

This one and one-half day program offers 
a comprehensive review of basic principles 
and current techniques in the diagnostic 
applications of nuclear imaging. 

A distinguished. guest faculty joins spe- 
cialists of the University of California, San 
Francisco, in presenting topics of wide 
interest in nuclear medicine. Ample time 
has been provided for questions and for 
open forum discussion between registrants 
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and faculty. 

The course 1s scheduled at the Fairmont 
Hotel, March 23-24, 1974, to immediately 
precede the Sixteenth Annual Diagnostic 
Radiology Postgraduate Course, which will 
be presented by the University of Cali- 
fornia, San Francisco and held in the same 
Hotel on March 25-29, 1974. 

The program is presented by the Depart- 
ment of Radiology, Division of Nuclear 
Medicine, University of California School 
of Medicine, San Francisco, in cooperation 
with Continuing Education in Health Sci- 
ences, University of California, San Fran- 
cisco, California. It is acceptable for 10 
hours of Category 1 credit towards the 
certificate in Continuing Education for the 
American Medical Association and the 
California Medical Association. 

For further information please write to: 
David C. Price, M.D., Chairman, Uni- 
versity of California School of Medicine, 
San Francisco, California 94143. 


CURRENT CONCEPTS IN 
THYROID DISEASE 

The Third Annual Thyroid Symposium 
will be conducted at the Broadmoor Hotel, 
Colorado Springs, Colorado, on Mav 4, 
1974. 

Guest speakers will include J. Martin 
Miller, M.D., R. Phillip Eaton, M.D., and 
Thomas A. Verdon, M.D. 

This program is the third in a series of 
symposia for the physician emphasizing 
recent developments in thyroid physiology, 
diagnosis, and treatment. 

For further information, please contact 
the Symposium Director: Frederick. R. 
Gydesen, M.D., Director of Nuclear Medi- 
cine, Penrose Hospital, 2215 North Cascade 
Avenue, Colorado Springs, Colorado 80907, 


AMERICAN CANCER SOCIETY'S NATIONAL 
CONFERENCE ON CHILDHOOD CANCER 

_ The American Cancer Society's National 
Conference on Childhood Cancer will be 
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held Mav 16-18, 1974 at the Fairmont 
Hotel, Dallas, Texas. 

The purpose of this conference is to 
alert the medical community to the prog- 
ress being made in the diagnosis and treat- 
ment of childhood cancer and to empha- 
size the need for early diagnosis and the 
importance of prompt treatment by a team 
of medical specialists and allied health 
personnel capable of rendering optimal 
care. 

'The sessions are open to all members of 
the medical and related professions. Ad- 
vance registration is requested. There is no 
registration fee. Written acknowledgement 
of advance registration will not be made. 

All hotel reservation cards should be 
sent to the Fairmont Hotel (headquarters 
for the Conference). 

This American Cancer Society's pro- 
fessional education activity is acceptable 
for 14 Credit Hours in Category 1 for the 
Phvsician's Recognition Award of the 
American Medical Association, and 15 
Elective Hours bv the American Academy 
of Family Physicians. 

Additional programs, advance registra- 
tion cards and hotel reservation cards may 
be obtained from the Divisions of the 
American Cancer Society or from: Ameri- 
can Cancer Society’s National Conference 
on Childhood Cancer, 219 East 42nd Street, 
New York, New York 10017 


SECOND ROCHESTER SYMPOSIUM ON 
PLANNING AND OPERATION OF 
RADIOLOGY DEPARTMENTS 


The Second Rochester Symposium on 
Planning, Organization, and Efficient Op- 
eration of Radiology Departments will be 
held in Rochester, New York, June 3-4, 
1974. 

The program will consist of presenta- 
tions bv authorities in the field: Bauman, 
Brown, Cockshott, Evens, Holm, Inglis, 
Keyes, Lambrecht, Lodwick, Milter, Nay- 
lor, Thornbury. The submission of addi- 
tional papers and exhibits is invited. 

Topics for presentation and discussion 
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will include: 1. planning of space and elec- | 
trical capacity; 2. viewing, reporting, and 
informational systems; 3. processing, stor- 
age and retrieval of x-ray images, and 
miniaturizing; 4. billing, accounting, and 
financing; s. utilization of personnel; and 
6. computer applications. 

The svmposium will include information 
on nuclear medicine departments. Space 
for commercial and scientific exhibits will 
be provided. | 

For general information on registration. 
and accommodations, submission of papers 
and exhibits, contact: Harry W. Fischer, 
M.D., Symposium Chairman, Department 
of Radiology, The University of Rochester 
Medical Center, Rochester, New York 
14642. | 


THIRD BI-ANNUAL DIAGNOSTIC. 
ULTRASOUND SEMINAR 


The Third Bi-Annual Diagnostic Ultra- 
sound Seminar, sponsóred by Episcopal 
Hospital and Temple University Health 
Sciences Center will be held at the Phila- 
delphia Marriott Motor Hotel, Phila- 
delphia, Pennsylvania, June 6~7, 1974. 

Seminar presentations and demonstra- 
tions will embrace all of the 4 types of in- 
formation display used in ultrasound diag- 
nosis. | 
The faculty for the seminar includes Drs. 
William Asher, D. Jackson Coleman, 
Barry B. Goldberg, Raymond Gramiak, 
Donald King, Morris Kotler, Marc | apu 
vowker, Gordon Perlmutter, Howard Pol- 
lack, Renate Soulen, Horace Thompson, 
and Marvin Ziskin. 

For further information please write to: 
Barrv B. Goldberg, M.D., Head, Section 
of Diagnostic Bic oma “Department of 
Radiology, Episcopal Hospital, Front 
Street and Lehigh Avenue, Philadelphia, 
Pennsvlvania 19125. 


REFRESHER COURSE IN DIAGNOSTIC 
RADIOLOGIC PHYSICS AND | 
RADIATION BIOLOGY 


A Refresher Course in Diagnostic Radio- 


EE 


logic Physics and Radiation Biology will be 
offered in Dallas, Texas, May 29-31, 1974. 
Co-sponsors are the Radiology Department 
of Southwestern Medical School and the 
A. Webb Roberts Center for Continuing 
Education of the University of Texas 
Health Science Center at Dallas. 

selected topics will be discussed in both 
formal and informal sessions. The course is 
designed primarily for residents preparing 
for Board Examinations in Radiology, but 
is also open to radiologists wishing addi- 
tional information in the basic radiologic 
sciences. The course is acceptable for 18 
hours credit toward the American Medi- 
cal Association Phvsician's Recognition 
Award. 

The faculty will include Donald E. Carl- 
son, Ph.D., Edward E. Christensen, M.D., 
Thomas S. Curry, IH, M.D., Glenn V. 
Dalrymple, M.D., Mary Esther Gaulden, 
Ph.D., and William R. Hendee, Ph.D. 

The number of enrollees is limited to 100 
in the order of enrollment. 

For further information please write: 
Mary Esther Gaulden, Ph.D., Department 
of Radiology, Southwestern Medical School, 
$323 Harry Hines Boulevard, Dallas, 
Texas 75235, 
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NATIONAL CONFERENCE ON 
THROMBOSIS AND HEMOSTASIS 


American Heart Association 





A National Conference on Thrombosis 
and Hemostasis will be held in Dallas, 
Texas, November 20-23, 1974 sponsored 
by the Council on Thrombosis of the 
American Heart Association. 

The meeting will provide a national 
interdisciplinary forum for the discussion 
of new scientific and medical advances re- 
lating to the problems of thrombosis and 
hemostasis. 

The following Symposia are planned: 
Relationship between Thrombosis and 
Atherosclerosis; Initiation Mechanisms of 
Coagulation; Thrombosis ^ Regulati ng 
Mechanisms; Prosthetic Devices, Surfaces 
and Thrombogenesis; and Thrombotic Dis- 
ease Diagnosis and Therapy. 

Workshops involving specific problems in 
blood platelets, coagulation, and immunol- 
ogy are included in the program. All inter- 
ested are invited to attend. 

For further information and for abstract 
forms write to: Section on Scientific Pro- 
grams, American Heart Association, 44 
East 23rd Street, New York, New York 
IOOIO. 
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BOOK REVIEWS 





Rapiation Oncotocy: RATIONALE, TECH- 
NiQuE, Resutts. Fourth edition. By William 
T. Moss, M.D., Professor of Radiology, 

Northwestern University School of Medicine, 

Department of Radiology, Chicago, lll; 

Director, Radiation Therapy Center, North- 

western Memorial Hospital; Chief, Depart. 

ment of Therapeutic Radiology, Veterans 

Administration Hospital, Chicago, Hl; Wil- 

liam N. Brand, M.D., Assistant Professor of 

Radiology, Northwestern University School 

of Medicine, Department of Radiology, 

Chicago, Ill; Attending Staff, Radiation 

Therapy Center, Northwestern Memorial 

Hospital, Chicago, HE; and Hector Battifora, 

M.D., Associate Professor of Pathology, 

Northwestern University School of Medi- 

cine, Chicago, Hl; Director of Anatomic 

Pathology, Northwestern Memorial Hos- 

pital, Chicago, Ill. Cloth. Pp. 622, with 332 

illustrations. Price, $28.50. C. V. Mosby 

Company, 3301 Washington Boulevard, St. 


Louis, Mo. 63103, 1973. 





It is now well established that radiation on- 
cology is a rapidly expanding branch of medi- 
cine that utilizes radiation in the diagnosis, 
treatment and follow-up of patients who have 
neoplastic diseases. Therefore, it is not surpris- 
ing that the authors of a series of leading text- 
books in this specialty present their latest edi- 
tion with the appropriate title change. Radia- 
tion Oncology, the new fourth edition of the 
series— Therapeutic Radiology, is fully updated, 
complete, well written and deserves to be the 
basic text for all training programs in oncology. 
Dr. Battifora, a surgical pathologist, has joined 
Dr. Moss and Dr. Brand and together they 
have significantly altered each chapter— adding 
new and proven data and deleting older ma- 
terial that is no longer believed to be accurate. 
A whole new chapter--Childhood Cancers— 
has been added, and a section about the thymus 
has been included in the chapter—The Lung 
and Thymus. 

What is not new is that Radiation Oncology, 
like its predecessors, contains a logical ap- 
proach to the treatment of neoplastic diseases. 
The latest rationale regarding preoperative and 
postoperative irradiation precedes separate 


chapters concerning the individual organ sys- 
tems, Because selective destruction of cells 
(both normal and malignant) forms the basis of 
radiation oncology, the clinically important 
physiology and morphologic changes produced 
by radiation are presented in the discussions of 
each area. Throughout the text, the principles 
rather than the methods of radiation oncology 
are emphasized; and once the growth character- 
istics of cancer are understood and the radia- 
tion tolerances of associated normal tissues are 
appreciated, the techniques of irradiating the 
volume of interest become relatively simple. 
Clinical and anatomic classifications of dis- 
ease, their staging, and statistics are correlated 
with each section of the book. Graphs, charts, 
roentgenograms, photomicrographs, anatomic 
drawings, and photographs of surgical speci- 
mens are included to afford the best teaching 
advantage. Up-to-date references are cited at 
the end of each chapter. | 

In conclusion, Radiation Oncology may be 
compared to a vintage champagne—the present 
product 1s superior. 


Pau. M. Kroeninc, M.D. 


Arias or LympHocrapnuy. By Dr. T. de Roo, 
Radiologist, Central Hospital, Alkmaar, The 
Netherlands. With a foreword by Prof. Dr. A. 
Rüttiman, Radiologist, Stadtspital Triemli, 
Zürich, Switzerland. Cloth. Pp. 190, with 378 
figures. Price, $11.00. Sandoz B.V., P. O. Box 
«120, The Hague, The Netherlands, 1973. 


The importance of lymphography as a diag- 
nostic modality has obtained sufficient ac- 
ceptance to justify the increasing number of 
works on this subject. The latest by Dr. T. de 
Roo of The Netherlands represents another 
welcome addition to the library of the lym- 
phographer. 

Although there appears to be considerable 
divergence in the technical approach to this 
procedure, Dr. de Roo carefully explains his 
approach to the examination. 

The remainder of the book is largely an atlas 
representing a compendium of case material 
illustrating the gamut of disease demonstrable 
by this method, mainly the lymphomas and 
reticuloses. The illustrations are of good qual- 
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TugopoRnE E. Kears, M.D. 


|, BOOKS RECEIVED 


THe Year Book or Surgery, 1973. Edited by Sey- 
mour? 1, Schwartz, M.D., Professor of Surgery, 
University of Rochester School of Medicine and 
Deritistry. Associate Editors: John S. N aJarian, 
"M.D., Erle.E. Peacock, Jr., M.D., G. Tom Shires, 
M.D., William Silen, M.D., and Frank C. Spencer, 
M.D. Cloth.;Pp. 479, with some illustrations. 
Price, $15.00. Yéar Book Medical Publishers, Inc., 
35 East Wacker Drive, Chicago, Ill. 6o06c1, 1973. 
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Books Received 
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Tug Nationat Liprary or Mepicine. Programs 
and Services, Fiscal Year 1973. DHEW Publica- 
tion No. (NIH) 74-286. Paper. Pp. 40. U. S. De. 
partment of Health, Education, and Welfare, 
Public Health Service, National Institutes of 
Health, Bethesda, Md. 20014, 1973. 

CuintcaL RADIOLOGY or THE LyMPHOMAS. By 
Henry Ngan, M.B., B.S. (Lond), M.R.C.P., 
M.R.C.P.E., F.F.R., D.M.R.D., Consultant Radi- 
ologist, Nottingham University Hospital Group; 
Clinical Teacher in Radiology, University of Not- 
tingham; and Keith W. James, M.A., M.B., 
B.Chir. (Cantab.), F.F.R., D.M.R.T., Consultant 
Radiotherapist, University Hospital of Wales; 
Clinical Teacher in Radiotherapy, The Welsh Na- 
tional School of Medicine. Paper. Pp. 159, with 
some illustrations. Price, $15.20. Butterworths, 14 
Curity Avenue, Toronto, Ontario, Canada, 1973. 


Tug Geometry or ROTATIONS ABOUT A PoiNT: A 


PRacTICAL Treatise. By Milton Felstein. Paper, 
Pp. 69, with 8 illustrations. Price, $7.25. Milton 
Felstein, Rt. 1, Box 126, Albany, Ohio 45710, 
1974. 
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MEETINGS OF RADIOLOGICAL SOCIETIES*: ^ — ^. 


Untrrep STATES OF AMERICA 


AMERICAN RoeNTGEN Ray Society 
Secretary, Dr. Ted F. Leigh, Emory University Clinic, 
Atlanta, Ga. 30322. Annual Meeting: Hilton Hotel, San 
Francisco, Calif., September 24-27, 1974. 

AMERICAN RADIUM SOCIETY 
Secretary, Dr. Felix N. Rutledge, M. D. Anderson Hos- 
pital and Tumor Institute, Houston, Texas 77025. An- 
nual Meeting: Surfer Hotel, Maui, Hawaii, April 21725, 
1974. 

RADIOLOGICAL SOCIETY or NORTH AMERICA 
Secretary, Dr. Hillier L. Baker, Jr., Mayo Clinic, Roches- 
ter, Minn. ssgor. Annual Meeting: Palmer House, Chi- 
cago, Ill., Dec. 1-6, 1974. 

AMERICAN COLLEGE or RADIOLOGY 
Executive Director, William C. Stronach, 20 N. Wacker 
Drive, Chicago, Ill. 60606. Annual meeting: Roosevelt 
Hotel, New Orleans, La., April 1-5, 1974. 

Section on RADIOLOGY, AMERICAN MEDICAL ÁssOCIATION 
Secretary, Dr. Antolin Raventos, Davis, Calif. Annual 
Meeting: Chicago, IH., June 15-19, 1974. 

AMERICAN Board or RADIOLOGY 
Secretary, Dr. C. Allen Good. Correspondence should be 
directed to Kahler East, Rochester, Minn. 2:901. 

Oral examinations will be held in the following cities 
during the next year. New York, N. Y., June 16-22, 1974, 
New York Hilton Hotel; and Los Angeles, Calif., Dec. 
9-13, 1974, International Hotel. 

Written examinations are scheduled in 13 large cen- 
ters June 22, 1974. 

Applications must be received in the Board Office 
before Sept. 30 of the year preceding the one in which the 
candidate wishes to be examined. 

Deadline for filing applications for any examination in 
1974 was September 30, 1973. 

AMERICAN Boarn or Nuctear Mepicine, Inc. A Conjoint 
Board of the American Boards of Internal Medicine, 
Pathology and Radiology and sponsored by the Society 
of Nuclear Medicine. 

The third examination is scheduled for Saturday, 
Sept. 21, 1974. Application forms and further informa- 
tion are available from the American Board of Nuclear 
Medicine, 305 E. 4:th St., New York, N. Y. 10017. The 
deadline for receipt of completed applications is June 1, 
1974. 

AMERICAN Association oF Puvsicisrs iN MEDICINE 
Secretary, Kenneth D. Williams, M.S., Dept. Radiol., 
Washington Hospital Center, 110 Irving St., N.W., 
Washington, D. C. 20010. Annual Meeting. 

AMERICAN SOCIETY OF THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Robert W. Edland, 1836 South Ave., La 
Crosse, Wise., 54601. Annual Meeting: Sonesta Beach 
Hotel, Key Biscayne, Fla., Oct. 30-Nov. 4, 1974. 

AMERICAN IusrirTUTE OF ULTRASOUND IN MEDICINE 
Secretary, John M. Reid, Ph.D., <<6 18th Ave., Seattle, 
Wash. 98122. Annual Meeting. 

AMERICAN SOCIETY OF NEURORADIOLOGY 
Secretary, Dr. David O. Davis, Department of Radiology, 
901 Twenty-third St., N.W., Washington, D. C. 20037. 
Annual Meeting, in conjunction with the symposium 
Neuroradiologicum X, Punte del Este, Uruguay, March 
10-16, 1974. For further information contact Nestor 
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X, Monte- 


Azambuja, M.D., Hospital de Clinicas—Pis 
video, Uruguay. NN. 

FOURTEENTH INTERNATIONAL CoNGREss or Rabiorocv 
Rio de Janeiro, Brazil in 1977. E x. 

INTERNATIONAL Socigrv or RADIOLOGY — d 
Hon. Secretary- Treasurer, Prof, Eric Samuel, Radiologist: 
in-Charge, The Royal Infirmary, Edenburgh EH3 9Y-W, -. 
Scotland. e "EC m ee 

ELEVENTH INTER-AMERICAN CONGRESS or RADIOLOGY 
Counselor for the United States, Dr. Juan A. del Regato, 
Penrose Cancer Hospital, 2215 North Cascade Ave., 
Colorado Springs, Colo. 80907. mud v TREO 
Secretary of Congress, Dr. Alberto Mejia, Apartado Aeteo 
:3737, Bogotá 2, Colombia. Meeting: Feb. 46-21, 1975. 

INTER-AMERICAN COLLEGE OF RADIOLOGY, d 
President, Dr. Miguel Dao y Dao, Apartado Postal 
14213, Candelaria, Caracas, Venezuela, S.A. 
Secretary of Congress: Dr.. Alberto” Mejia," Apartado 
Aereo $3737, Bogotá 2, Colombia, S.A. Megting: Bogota, 
Colombia, Feb. 16-21, 1975. 6° T Y 

THIRD CONGRESS oF tHE EUROPEAN ASSOCIATION OF 
RADIOLOGY SEND. Se 
Meeting in June, 197: in Edinburgh, Scotland. 

SECOND ASIAN AND OCEANIAN ConGress or RADIOLOGY 
Honorary Secretary, Dr. J. J. Martin, Box 805 F., G.P.O., 
Melbourne, 3001, Australia. i 
Meeting in 1975. 

ALABAMA CHAPTER OF ACR 
Secretary-Treasurer, Dr. Lowry R. Young,- Jra 9o: 
Madison St., Huntsville, Ala. 3:801. Meets time and 
place of Alabama State Medical Association. ^ 

Ataska RapioLocicAL Socigrv, CHAPrER ACR 
Secretary- Treasurer, Dr. Maurice J. Coyle, 3200 Provi- 
dence Ave., Anchorage, Alaska 99504. 

AMERICAN THERMOGRAPHIC SOCIETY 
Secretary- Treasurer, Dr. Marc. S, Lapayowker, Depart- 
ment of Radiology, Temple Univ. Hosp., 3401 N. St, 
Philadelphia, Pa. 19140. Annual Meeting: Chicago, HL, 
june 22-23, 1974. 

AarzoNA RapioLoGicAL Socigrv, Cuaprer or ACR 
Secretary, Dr. Robert J. Johnson, 1603 N. Tucson Blvd., 
Tucson 8:716. Two regular meetings a year. Annual 
meeting at time and place of State Medical Association 
and interim meeting six months later. 

Agk-La-rgx RADIOLOGICAL SOCIETY 
Secretary, Dr. Erich K. Lang, Confederate Memorial 
Medical Center, LSU School of Medicine, Shreveport, 
La. 71101. 

ARKANSAS CHAPTER or ACR 
Secretary-Treasurer, Dr. David H. Newbern, 4301 W. 
Markham, Little Rock, Ark. 72205. Meets twice annu- 
ally, the Spring Meeting being in conjunction with and 
at the place of the State Medical Association. 

Association or University RADIOLOGISTS 
Secretary-Treasurer, Dr. Richard H. Greenspan, Dept. of 
Radiol., Yale University School of Medicine, 333 Cedar 
St., New Haven, Conn. o6s10. Twenty-second Annual 
Meeting, New York, N. Y., May 8-10, 1974. Dr. Norman 
E. Chase is in charge of arrangements, New York Medi- 
cal Center, New York, N. Y. 10016. 

ATLANTA RADIOLOGICAL SOCIETY 
Secretary Treasurer, Dr. Marshall Cantanzaro, Dept. of 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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Radiol., Northside Hosp., Atlanta, Ga. 30342. Meets on 
four Thursday evenings during the academic year at a 
time announced in early September of each year, at the 
Academy of Medicine, Atlanta, Ga., at 8:00 P.M. 

BavaRIAN-AMERICAN RabioLocic Socigrv 
Secretary, Charles J, Masters, Maj. MC, Department of 
the Air Force, United States Air Force Hospital, Wies- 
baden (USAFE) APO New YORK 09220. 

BLOCKLEY RADIOLOGICAL Society 
Secretary-Treasurer, Dr. Joseph H. Rosen, West Park 
Hospital, 3905 Ford Rd., Philadelphia, Pa. Igi 31, 

Bivecrass RAbDi0LoGicAL Society 
Secretary-Treasurer, Dr. Eugene Slusher, Lexington 
Clinic, 1221 S. Broadway, Lexington, Ky. 4054. The 
Society meets once each month during the school vear. 

Bronx RanioLoGicaL Sociery, New York STATE, CHAP- 
TER ACR 
Secretary-Treasurer, Dr. Leon J. Corbin, 1369 Resendale 
Ave., Bronx, N. Y. 10472. Meets 4 times a year, 

Brooktyn RapioLocicaL Sociery 
Secretary- Treasurer, Dr. Giacomo Pantaleo, 96.13 Forest 
Ave, Brooklyn, N. Y. 11227. Meets first Thursday of 
each month, October through June. 

Bvrrato Rabiorocicat Society 
Secretary, Dr. Albert A. Franco, 4: Alexander St, Lock- 
port, N."Y. 14094. Meets second Monday evening each 
month, October to May inclusive, at University Club. 

CALIFORNIA RADIATION THERAPY ÁssOCIATION 
Secretary- Treasurer, Dt. James R. Eltringham, Stanford 
Medical Center, Stanford, Calif. 94304. Meets semjan- 
naually in San Francisco and Los Angeles. 

CALIFORNIA RADIOLOGICAL Sociery, CALIFORNIA CHAPTER 
or ACR | 
Secretary- Treasurer, Dr. John L., Gwinn, 4650 Sunset 
Blvd., Los Angeles;.Calif. 90027. 

- CATAWBA VarLEv RaptoLocicAt Sociery 
Secretary, Dr. Walter. Joe Jacumin, P.O. Bex 26;, 
Rutherford College, N. C. 28671. Meets the last Thurs- 
day of every month, Holidav Inn, Morganton, N. C. at 
7:30 F.M. 

CENTRAL New York Rapiotocican Socigry 
Secretary- Treasurer, Dr. John Sanborn, Radiology De. 
partment, Crouse-Irving Memorial Hosp., Irving Ave., 
Syracuse, N. Y. 135210. Meets first Monday each month 
October through May. 

CENTRAL Onto Rapiorocticat Socrery 
Secretary- Treasurer, Dr. Tearle L. Mever, 309 E. State 
St, Columbus, Ohio 4321<. Meets second Thursday in 
October, November, January, and March 15, and May 19 
at Fort Hayes Hotel, Columbus, Ohio. 

CENTRAL Texas RapioLocy Socigry 
Secretary- Treasurer, Dr. William H. Roush, Radiology 
Service, Veterans Administration Hosp., Temple, Tex. 
z601. Meets the fourth Monday of each month at 
Ponderosa Hotel, Temple, Tex. at 7:00 p.m. 

Cuicaco Raptotocicat  Socikvv, Division oF THE 
IutiNois RanioLocicaL Socigrv, Cuaprer or ACR 
Secretary- Treasurer, Dre Raymond L. Del Fava, 3:4 
Ridge Ave., Evanston, HI. 60202. Meets third Thursday 
of each month, October to April, except Decem ber, at the 
Bismark Hotel, Chicago, IIl. 

CLeveLAND Rapto.oarcaL Society 
Secretary-Treasurer, Dr. Alvin Segel, 339; Scranton Rd., 
Cleveland, Ohio 44109. Meetings at 7:00 P.M. on fourth 
Monday of October, November, Januarv, February, 

_ March and fifth Monday of April. 

CoLonaApo RapioLoGicaL Socigrv, CHAPTER or ACR 

Secretary, Dr. Jerome D. Sutherland, 3705 E. Colfax 
Ave., Denver, Colo. 80206. Meets third Friday of each 
month at Denver Athletic Club from September through 
May. d 

Connecricur Vattey RapioLocic Sociery 
Secretary, Dr. Gerald N..LaPierre, 7:9 Chestnut St., 
Springfield, Mass. 01107. Meets in April and October. 


Society Proceedings 


MancH, 1974 


Darras-Fogr Worta Raptotocican Society 
Secretary-Treasurer, Dr. Richard C. Gasser, igo W. 
Rosedale, Rm. too, Ft. Worth, Tex. 76104. Meets the 
3rd Monday of every month at 6:30 P.M., at the Cibola 
Inn, Arlington, Tex. 

DegtAwanE Cuaprer or ACR 
Secretary, Dr. Seymour R. Kaplan, Kent Gen. Hosp., 
Dover, Del. 19901. 

East Bay Raprorocicat Socigrv 
Secretary- Treasurer, Dr. Peter F. Kane, Children’s Hosp. 
Med. Ctr., Oakland, Calif. 94609. Meets first Thursday 
each month, Oct. through May, at University Club, 
Oakland, Calif. 

East Tennessee RapioLocicaL Society 
Secretary-Treasurer, Dr. George H. Wood, 205 Medical 
Arts Bldg., Knoxville, Tenn. 37902. Meets in January 
and September. 

Fioripa Rapiotocicar Socigrv, CHAPTER or ACR 
Secretary, Dr. Paul A. Mori, 800 Miami Rd., Jacksonville, 
Fla. 32207. Meets twice annually, in the spring with the 
annual State Society Meeting and in the fall. 

FLoripa West Coasr RApioLoGICAL SoctETy 
Secretary-Treasurer, Dr. J. C, Hewitt, 1 Davis Blvd., 
Tampa, Fla. 33606. Meets in January, March, May, 
July, September and November. 

Georgi Rapiorocican Socigrv, CHAPTER or ACR 
Secretary, Dr. E. P. Rasmussen, Piedmont Prof. Bldg., 35 
Collier Rd., N.W., Atlanta, Ga. 30309. 

GREATER Cincinnatt RADIOLOGICAL Sociery 
Secretary- Treasurer, Dr. Owen L. Brown, 2421 Auburn 
Ave., Cincinnati, Ohio 4:219. 

GREATER Kansas Crry Rapiotocicat Socigry 

President-Secretary, Dr. Menzie H. Brown, 1:5 S, 18th 

St., Kansas City, Kans. 66102. 

REATER Louisvit.tE RabioLoctcan Sociery 

Secretary- Treasurer, Dr. L. D. LeNeave, 31: E, Broad. 

way, Louisville, Kv. 40202. Meets monthly. 

REATER Mrami RaptoLocicat Socigry 

Secretary- Treasurer, Dr. Richard E. Litt, 612; S.W. Bist 

St., Miami, Fla. 111««. Meets monthly, third Wednesday 

at 8:00 P.M. at various member hospitals, Miami, Fla. 

GREATER Sr. Lovis Socrery or RapiorocisTs 
Secretary- Treasurer, John J. Lang, «o7 Fairways Circle, 
St. Louis, Mo. 63141. 

Hawan Rabioroctca, Sociery, CHaprer or ACR 
Secretary- Treasurer, Dr. Robert L. Mav, Straub Clinic 
and Hosp., Honolulu, Hawaii 96813. Meets third Mon. 
day of each month at 7:30 p.m. 

Heatru Puysies Socigry 
Secretary, Russell F. Cowing, P.O. Box is6, E. Wey- 
mouth, Mass, 02189. Annual Meeting: Houston, Texas, 
July 7-11, 1974. 

Hovusron RapioLocicaL Socigrv 
Secretary, Dr. Neill B. Longley, 6436 Fannin, Suite 601, 
Houston, Tex. 77025. Meets fourth Monday of each 
month, except June, July, August and December, at 6:00 
P.M., at 103 Jesse H. Jones Library Building, Texas 
Medical Center, Houston, Tex. 77025. 

[pao Srare Rapiotocican Soctery, CHAPTER or ACR 
Secretary. Treasurer, Dr. John H. Truksa, 160« Park Ave., 
Nampa, Id. 83651. Meets in the spring and fall, 

Iutinors Raptotocicat Socrery, Ine., CHAPTER or ACR 
Secretary, Dr. B. Jay Hill, Mercy Hospital, Stevenson 
at King Drive, Chicago, HL. 60616. Meets in the spring 
and fall. 

Inptana RogNrGEN Sociery, INc., CHAPTER or ACR 
Secretary, Dr. John R. Dehner, Reid Memorial Hosp., 
Richmond, Ind. 47374. 

lowa Raptotocica. Soctery, CHAPTER or ACR 
Secretary- Treasurer, Dr. John Huston, Jr., 1948 First 
Ave., N.E., Cedar Rapids, Iowa £2402. Luncheon and 

business meeting during annual session of lowa State 

Medical Society. The scientific section is held in the 

autumn. 
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Kansas RapioLocicaL Socigrv, CHAPTER or ACR 
Secretary- Treasurer, Dr. Ralph H, Baehr, 310 Medical 
Arts Bldg., Topeka, Kan. 66604. Meets in spring with 
State Medical Society and in winter on call. 

Kentucky Cuarrer or ACR 
Secretary-Treasurer, Dr. Bernard Sams, St. Joseph In- 
firmary, 735 Eastern Parkway, Loutsvile, Ky. 40217. 
Meets in April and September. 

Kings Country RADIOLOGICAL SOCIETY 
Secretary, Dr. Sidney Hendler, 1880 Ocean Ave., Brook- 
lyn 30, N. Y. Meets Kings County Med. Soc. Bldg. 
monthly on fourth Thursday, October to May, 8:45 P.M. 

KxNoxvitLLE RADIOLOGICAL SOCIETY 
Secretary, Dr. Clifford L. Walton, Blount Professional 
Bldg., Knoxville 20, Tenn. Meetings are held the third 
Monday of every other month at the University of 
Tennessee Memorial Research Center and Hospital. 

Lone Istanp RADIOLOGICAL SOCIETY 
Secretary, Dr. Jerome Zwanger, 1200 Stewart Ave, 
Garden City, N. Y. 11533. Meets monthly. 

Los ANGELES RADIOLOGICAL SOCIETY. 

Secretary, Dr. Calvin Williams, Valley Presbyterian 
Hosp., 15107 Vanowen St, Van Nuys, Calif. 91405. 
Meets second Wednesday of month in September, No- 
vember, January, April and June at Los Angeles County 
Medical Association Building, Los Angeles, Calif. 

Louistana Rapiorocican Socigry, CHaprer or ACR 
Secretary- Treasurer, Dr. Roger H. Tutton, 1514 Jeffer- 
son Hwy., New Orleans, La. 70121. 

Loursrana-Lexas Gur Coast Rapiorocicat Sociery 
Secretary-Treasurer, Dr. Edward A. Sheldon, 109 Doctors 
Bldg., Beaumont, Tex. 77701. 

Maine RapiotooicAL Society, CHaprer or ACR 
Secretary-Treasurer, Dr. Richard W. Taylor, Radiology 
Department, St. Mary’s General Hospital, Lewiston, 
Maine 04240. Meets in June, September, December and 
April. 

MazvLAND Rapto.ocicat Socigrv, CHaprer or ACR 
Secretary, Dr. David S. O’Brien, Anne Arundel Hosp., 
Annapolis, Md. 21401. 

Massacuusetts RADIoLOGICAL Socigry, CHAPrER or ACR 
Secretary, Dr. Eli A. Etscovitz, 10 Stonewood Dr., 
Newton Centre, Mass. 02149. 

MEMPHIS ROENTGEN SOCIETY 
Secretary-Treasurer, Dr. Jerry C. Phillips, The Uni- 
versity of Tennessee College of Medicine, Department of 
Radiology, Walter C. Chandler Bldg., 86: Jefferson Ave., 
Memphis, Tenn. 38103. Meets first Monday Oct. through 
May at the University Club. 

Miami VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Bert Must, I.B.M. Bldg., Dayton, Ohio. 
Meets third Thursday of fall, winter and spring months 
at 7:30 P.M. at Miami Valley Hospital, Dayton, Ohio. 

MicuicAN RapioLocicaL Society, CHAPTER or ACR 
Secretary Treasurer, Dr. George A. Kling, Harper Hos- 
pital, 3825 Brush St, Detroit, Mich. 48201. Meets 
monthly, first Thursday, October through May, at 
David Whitney House, 1010 Antietam, at 6:50 P.M. 

MicHIGAN Society or THERAPEUTIC RADIOLOGISTS 
Secretary-Treasurer, Dr. Delmar H. Mahrt, William 
Beamont Hosp., 3601 W. 13 Mile Rd., Royal Oak, 
Mich, 48072. Meets bi-monthly during the academic 
year. 

‘Mip-Hupson RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Herbert S. Berlin, Hopewell 
Junction, N. Y. Meets 7:00 P.M., first Wednesday of each 
month, September to May. 

MILWAUKEE RokNTGEN Ray SoctETY 
Secretary- Treasurer, Dr. Thomas C. Lipscomb, 1004 
North Tenth St., Milwaukee, Wis. 63233. Meets monthly 
on fourth Monday, October through May, at University 
Club. 

Minnesora RabioLocicAL Society, CHaprer or ACR 
Secretary-Treasurer, Dr. Harlan W. Hawkinson, 6 Buf- 
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falo Rd., St. Paul, Minn. $2110. Meets twice annually, 


fall and winter. MN 

Mississippi: Srare RapioLocicat, Socikry; CHAPTER OF 
ACR LN -d p 
Secretary-Treasurer, Dr. Edward L. Gieger, 969. Lake- 
land Dr., Jackson, Miss. 39216: Meets third Thursday, 
excluding summer months, at the Primos Northgate 
Rest., Jackson at 6:30 P.M.* G, EE 

Missouri RapioLooicAn Socigry, CuarrER Ok ACR 
Secretary Treasurer, Dr. Ronald G. Evens, Mallinckrodt 
Institute of Radiology, sto S. Kingshighway, St. Louis, 
Mo. 63110. LR CM 

Monrana Raprococical Socigrv, Cuarrer or ACR 
Secretary, Dr. Dexter W. Johnson, Columbus Hosp., 
Great Falls, Mont. 59401. 2 o B 

NEBRASKA Cuaprer or ACR > 2 
Secretary-Treasurer, Dr. Howard L. Copas, 827 South 
131st St, Omaha, Neb. 68154. Meets third Wednesday 
of each month at 6 r.m. in Omaha or Lincoln. 

Nevaba Rapto.ocicaL Socrery, CHAPTER or ACR 
Secretary, Dr. Charles F. Veverka, Carson Tahoe Hosp., 
Carson City, Nev. 89701. P 

New EuctaNDp Roentcen Ray Society | 
Secretary, Dr. N. Thorne Griscom,, Children's Hosp, 
300 Longwood Ave., Boston, Mass. o2119. Meets the 
third Friday of each month, October ‘through April, 
excluding December, at The Longwood Towers, 20 
Chapel Street, Brookline, Máss., at 3:00 p.m. Annual 
Meeting: May 10, 1974. - 4 i 

New Encianb Society ror RADIATION ONCOLOGY 
Secretary, Dr. C. C. Wang, Mass. Gen. Hosp., Boston, 
Mass. 02114. 

New HawrsuigE Roenrcen Ray Society, CHAPTER OF 
ACR = 
Secretary-Treasurer, Dr. Edward P, Kane, Claremont. 
Gen. Hosp., Claremont, N. H. 03741. Meets four to six 
times yearly. | l A 

New Mexico Sociery or RaptoLocisrs, CHAPTER or ACR 
Secretary, Dr. Carole R Simmons, Dept. of Radiol., Pres- 
byterian Hospital Center, Albuquerque, N: M. 87106. 
Four meetings annually, three held in Albuquerque, 
N. M., and one held at time and place of New Mexico 
State Medical Society annual meetthg. ` 

New OnLEANs RapDioLOGICAL Socrery, Inc. 
Secretary-Treasurer, Dr. Jimmy L. Mains, P.O, Box 446, 
Gretna, La, 70053. Meets bimonthly at local restaurants 
selected by the President. Spring Conference, New Or- 
leans, La., Apr. 25-27, 1974. 

New York Rogen tGen SOCIETY 
Secretary-Treasurer, Dr. Howard R. Gould, 153 West. 
rith Street, New York, N. Y. 10011. Meets monthly on 
the 3rd Monday at the New York Academy of Medicine 
at 4:30 P.M. Annual Spring Conference, Waldorf-Astoria 
Hotel, New York, N. Y., Apr. 25-27, 1974. Further in- 
formation may be obtained from Dr, Albert A. Dunn, 
Roosevelt Hosp., New York, N. Y. 106019. | l 

New York Srare Cuarrek or ACR >o ! 
Secretary Treasurer, Dr.John J. Magovern, 74 N. Village 
Ave., Rockville Centre, N, Y. 11:70. sous 3 

Norru CanoLiNA CHaprer or ACR T NE E 
Secretary Treasurer, Dr, Ernest B. Spangler, Wesléy Long 
Hosp., Greensboro, N:C^27402. Meets twice.a year, The 
Spring Meeting is held at-the time of the meeting of the 
North Carolina Medical Soctety. The Fall Meeting is held 
in November at the Mid Pines Club, Southern Pines, 

Norru Dakora Rabiorocicar Sociery, Cuaprer or ACR 
Secretary, Dr. Marshall Landa, 1702 S. University Dr., 
Fargo, N. D. $8102. Meets at time of State Medical As- 
sociation meeting. Other meetings arranged on call of 
the President. 

Norru FLoripa RADIOLOGICAL SOCIETY 
Secretary, Dr. David F. Bew, University Hospital of 


aoe 


E 





s 
E x Wr ue OU 


C 5. .t s m 
Jacksonville, 6:7. W, Eighth Street, P.O. Box 271, 
Jacksonville; Fla. 32203. Meets quarterly in March, 

_ June, September and December. 

NORTHEASTERN OKLAHOMA RaptoLoatcAL Sociery 
Setretary-Treasurer, Dr. Theodore J. Brickner, Jr., <g19 

S. Gary Place, Tulsa, Okla. 74110. . 

Nortueastern New York RADIOLOGICAL SOCIETY 
Secretary, Dr. Robert C. Friedman, 32: Presidential Way, 
Guilderlarid, N. Y. 12085. Meets in Albany area on third 
Wednesday of October, November, March, April, and 
Mays .: S 

NonTHERN CaLiFonNIA RADIATION THERAPY ASSOCIATION 
Secretary-Treasurer, Dr. James R. Eltringham, Stanford 
Medical Center; Stanford, Calif. 94304. Meets quarterly, 

NORTHERN CALIFORNIA RADIOLOGICAL SOCIETY 
Secretary, Dr. Mark D. Reiss, 2100 Rockwood Dr., 
Sacramento, Calif. 9:82:. Meets on the fourth Monday 
of Sept., Nowi,*Jan., March and May at the Mansion 

 Innj Sacraménto, Calif. 

NokTüwesyERN New York RaptorooicAL Socigry 
Secretary, Dr. Bátbara E. Chick, Glens Falls Hospital, 
Glens Falls, NY. T2801. 

NorTHWESTERN Onto RaproLocicaL Sociery 
Secretary, “Dr. Vito J. Zupa, Mercy Hospi tal, Depart. 
mënt of Radiology, Toledo, Ohio. 

Onto State RamoLocicaL Sociery, CHAPTER or ACR 
Secretary; Dr. Tearle L. Meyer, 309 E. State St., Colum. 
bus, Ohig 43214. l 

OKLAHOMA SraTE RADIOLOGICAL Sociery, CHAPTER OF 
ACR . : 

Secretary, Dr. George H. Ladd, 4616 Denison, M uskogee, 
Okla. 74401. Meets in January, May and October. 

Orance County RabtioroaicAr Society 
Secretary, Dr. Marvin A. Rawitch, 600 E. Washington, 
Santa Ana, Calif. g2701. Meets on fourth Tuesday of the 
month, excluding June, July, August, and December, at 
Orange County Medical Association Bldg., Orange, Calif. 

OREGON Srare RADIOLOGICAL Society, CHAPTER or ACR 
Secretary- Treasurer, Dr. Robert E. Craven, P.O. Box 
12642, Portland, Ore/97212. Meets on second Wednesday 
of month, October through April, at the University Club, 
Portland, Ore. e. | 

ORLEANS ParisH RabiorocicAr Sociery 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans, La. 70113. Meets second Tuesday of each 
month. 

Paciric Norruwesr RAptotoctcat Society 
Secretary- Treasurer, Dr. Betty J. Wood, Dept. of Radiol., 
Vancouver General Hosp., Vancouver 9, B. C., Canada. 
Annual Meeting: Washington Plaza Hotel, Seattle, 
Wash., May 10-12, 1974. 

PENNSYLVANIA RADIOLOGICAL Society, CHAPTER or ACR 
Secretary, Dr. Robert B. Funch, Germantown Hosp., 
Philadelphia, Pa. 16144. 

PuttApELPHIA RogxNTGEN Ray Society 
Secretary, Dr. Howard M. Pollack, Department of Radi. 
ology, Episcopal Hospital, Philadelphia, Pa. tar2s, 
Meets first Thursday of each month at $ P.M., from Octo. 
ber to May in Thompson Hall, College of Physicians. 

Pirrspurcu Roenrcen Society 
Secretary, Dr. Stephen C. Bruno, Shadyside Hospital, 
«230 Centre Ave., Pittsburgh, Pa. i :232. Meets second 
Wednesday of month, September through May, at the 
Pittsburgh Athletic Association. 

RapiarioN Researcu Society 
Executive Secretary, Richard J. Burk, Jr., 4211 39th St, 
N.W., Washington, D. C. 20016. International Congress 
of Radiation Research, Seattle, Wash., July 14-20, 1 974. 

RaprioLocicAL Society or Connecticut, INe., CHAPTER 
or ACR | 
Secretary- Treasurer, Dr. Mehdi S. Eslami, 1389 W. Main 
St., Waterbury, Conn. 06708. 

RADIOLOGICAL SOCIETY OF GREATER CINCINNATI 
Secretary- Treasurer, Dr, Alvin Nathan, c/o Academv of 
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Medicine, 320 Broadway, Cincinnati, Ohio 45202. Meets 
first Monday of each month at Cincinnati Academy of 
Medicine. 

RaproLocicaL Society or New Jersey, CHAPTER or ACR 
Secretary, Dr. Sidney Ketyer, St, Elizabeth Hosp., 22; 
Williamson St., Elizabeth, N. T. 07207. Meets in Atlantic 
City at time of State Medical Society meeting and in 
October or November in Newark, N. J. 

RaprorocicALSocigrv or Ruope [stawp, CHAPTER OF ACR 
Secretary- Treasurer, Dr. Daniel J. Alves, Rhode Island 
Hosp., Providence, R. I. 02902, 

RaproLocicAL Socigrv or SOUTHERN CALIFORNIA 
Secretary- Treasurer, Dr. Marshall Rowen, Dept. Radiol., 
St. Joseph Hosp., 1100 Stewart Dr., Orange, Calif. 
92668. Meets three times a year, usually October, Febru. 
ary and May. 

RADIOLOGICAL SOCIETY or THE State or New York 
Secretary- Treasurer, Dr. John W. Colgan, 273 Hollv wood 
Ave., Rochester, N. Y. 14618. 

Repwoop Empire RapioLocicaL Socrery 
Secretary, Dr. Charles E. Carter, 121 Sotoyome St., 
Santa Rosa, Calif. 9:40:. Meets second Monday every 
other month. 

Ricuvoxp County RapioLocicaL SocigrY 
Secretary, Dr. Donald P. King, 218 Gun Club Rd., Rich- 
mond, Va, 23221. Meets first Thursday of each month at 
various hospitals. 

Rocuester Roentcen Rav Soctery, Rocuester, N. Y, 
Secretary- Treasurer, Dr. Kenneth E, Robinson, 1441 East 
Ave., Rochester, N. Y. 14610. Quarterly meetings on the 
call of the President, at the Rochester Academy of 
Medicine. 

Rocky Mounrain RapiotLocicAL Socigry 
Secretary Treasurer, Dr. Lorenz R. Wurtzebach, 4200 E. 
Ninth Ave, Denver, Colo. 80220. Annual meeting: 
Brown Palace Hotel, Denver, Colo., Aug. 22-24, 1974. 

SAN ÁAwrONIO-CivitiaN Mirrragv RapioLocicAL Soctery 
Secretary, Dr. James R. Stewart, Oak Hills Medical Ctr., 
San Antonio, Tex. 78209. Meets third Wednesday of 
each month at Fort Sam Houston Officers Club at 
6:30 P.M, 

San Diego Rapbtorocican Socigry 
President, Dr. Leland E. Kellerhouse, 2466 First Ave, 
San Diego, Calif. 92101. Meets the first Monday of each 
month at the University Club. 

SAN Francisco RapbrotocticAL Sociery 
Secretary Treasurer, Dr. Charles A. Gooding, Univ. of 
Calif. Med. Ctr., San Francisco, Calif. 94122. 

SECTION ON Raptorocv, CALIFORNIA MEDICAL ASSOCIATION 
Secretary, Dr. William H. Graham, 630 East Santa Clara 
St., San Jose, Calif. 

Section on Raprotocy, Mepicat Society or tue Drs- 
TRICT OF COLUMBIA 
Secretary- Treasurer, Dr. Albert M. Zelna, 21 Masters St., 
Potomac, Md. 20854. Meets at Medical Society Library, 
third Wednesday of January, March, May and October 
at 8100 P.M. 

Section or RapioLocv, Nationa MEDICAL ASSOCIATION 
Chairman, Dr. Roy G. Brooks, Dept. Radiol., Veterans 
Adm. Hosp., P.O. Box str, Tuskogee, Ala. 36083. Annual 
Meeting. 

Section on RapioLocv, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. Mario A. Calonje, 1:14 Jefferson Highway, 
New Orleans, La. yo121. Annual Meeting. 

Section on Rapro.ocy, Texas MEDICAL ASSOCIATION 
Secretary, Dr. George F. Crawford, St. Elizabeth Hospi- 
tal, Beaumont, Tex. Meets annually with the Texas 
Medical Association. 

SHREVEPORT RapioLocicaL CLuB 
Secretary, Dr. W. R. Harwell, 608 Travis St., Shreveport, 
La. Meets monthly on third Wednesday at 7130 P.M., 
September to May inclusive. 

Society For Pepiarric RADIOLOGY 
Secretary-Treasurer, Dr. John P. Dorst, 601 N. Broad- 
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way, Baltimore, Md. 2120:. Annual meeting: Hilton 
Hotel, San Francisco, Calif., September 22-23, 1974. 

Society or GASTROINTESTINAL RADIOLOGISTS 
Secretary-Treasurer, Dr. Wm. B. Seaman, The Presby- 
terian Hospital, Columbia- Presby tenian Medical Center, 
622 W. 168th St., New York, N. Y. 10032. 

Society or NUCLEAR MEDICINE 
Secretary, Dr. E. Jámes Potchen, Edward Mallinckrodt 
Institute of Radiology, 660 S. Euclid Ave., St. Louis, 
Mo. 63110. Administrative Officer, Mrs. Margaret G los, 
211 E. 43rd St., New York, N. Y. 10017. 21st Annual 
Meeting: Town 'and Country Hotel, San Diego, Calif., 
Tune 16-14, 1974. 

SoutH Bay RapiotocicAL SOCIETY 
Secretary, Dr. Virgil H. Voss, goo Kiely Blvd., Santa 
Clara, Calif. gsost. Meets the ind Monday of each 


month at the Santa Clara County Medical Association . 


Bldg., 700 Empey Way, San Jose, Calif. 

Sour CAROLINA RADIOLOGICAL Sociery, CHAPTER OF ACR 
Secretary, Dr. George W. Brunson, 1406 Gregg St., 
Columbia, S. C. Annual meeting (primarily business) 
in conjunction with the South Carolina Medical Associa- 
tion meeting in May. Annual fall scientific meeting at 
time and place designated by the president. 

Sourn Coasr RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. James T. McClintock, P.O. Box 
837, Santa Barbara, Calif. 93102. Meets fourth Monday 
of the month, Oct. through May. 

Sourn Dakota Rapiorocicatn Sociery, CHAprex or ACR 
Secretary, Dr. M. F. Petereit, 2416 S. Phillips, Sioux 
Falls, S. D. stios. Meets in spring with State Medical 
Society and in fall. 

SourHERN Carrrornia RapiarioN THERAPY SOCIETY 
Seeretary- Treasurer, Dr. Duane J. Gillum, 2:0 W. Pueblo 
St., Santa Barbara, Calif. 9310:. Meets quarterly. 

SovruERN RADIOLOGICAL CONFERENCE 
Secretary Treasurer, Dr. Marshall Eskridge, Mobile In. 
firmary, P.O. Box 7544, Mobile, Ala. 36607. 

SourHWESTERN RADIOLOGICAL SOCIETY 
Secretary, John M. McGuire, 904 Chelsea, El Paso, Tex. 
Meets last Monday of each month at 6:30 P.M. in the 
Paso del Norte Hotel. 

TENNESSEE RADIOLOGICAL Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Charles W. Kimsey, 311 Medi- 

cal Arts Bldg., Chattanooga, Tenn. 37402. Meets an- 
nually at the time and place of the Tennessee State Med. 
ical Ássociation meeting. 

Texas Srare RapioLocicaL Sociery, CuaprgR or ACR 
Secretary, Dr. Francis E. O'Neill, 1128 Nix Prof. Bldg., 
San Antonio, Tex. 78205. Annual Meeting: La Mansion 
Hotel, San Antonio, Tex., March 21-23, 1974. 

THe FLEISCHNER SOCIETY 
President, Dr. Robert G, Fraser, 
Montreal 109, P. Q., Canada 

First European Course in Chest Radiology 
Royal College of Surgeons, London, W.C., 
20-23, 1974. 

Hon. Secretary, Dr. Jan H. Kerr, 156 Lambeth Rd., 
London, S.E.1. 

Tri-Srate RADIOLOGICAL SOCIETY 
Secretary, Dr. John H. Marchand, Jr., Methodist Hos- 
pital, Henderson, Ky. Meets third W ednesday of Oct., 
Jan., March and May, 8ico p.m., Elks Club in Evans- 
ville, Ind. 

Upper PeNiNsuLA RADIOLOGICAL SOCIETY 
Secretary, Dr. A. Gonty, Menominee, Mich. Meets quar- 
terly. 

Uran Srare RADIOLOGICAL SOCIETY, CHAPTER OF eee 
Secretary-Treasurer, Dr. Don H. Nichols, 3990.5. 
East, Murray, Ut ah 84107. Meets fourth W ice in in 
January, March, May, September and November at 
Holy Cross Hospital. 

Vermont RaproLocicat Sociery, CuarrER or ACR 
Secretary, Dr. J. Lorimer Holm, R.R. #3, Barre, Vt. 0:641. 


1655 Summerhill Ave., 


at the 
May 
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VinGINIA CHAPTER or ACR 
Secretary- Treasurer, Dr. des P. Winkl er, | Bell 
fonte Rd., Richmond, Va. 232 Rz M E 

WasHINGTON, D. C., CHAPTER OF “ACR. ng ts 


Secretary- Treasurer, Dr. Albert M. Zelna, 21 Masters St, 


Potomac, Md. 208:4. ; 
WASHINGTON STATE RADIOLOGICAL. Society, Charter OF 
ACR 
Secretary- Treasurer, Dr. John N. Roehr, | rol. Medical 
Dental Bldg., Seattl e Wash. 981OL. c. 6. ocv 
West Virginia RADIOLOGICAL SOCIETY, CHIPS OF iios 
Secretary-Treasurer, Dr. Andrew W. Goodwin, LE, 
Med. Arts Bldg., Charleston, W. Va. 25 301. Meets con- 
currently with annual meeting of West Vi Irginia’ State 
Medical Society, other meetings arranged by. program 
committee, "m 
WesrCHESTER County RADIOLOGICAL ae Y 
Secretary, D Isaiah J. Seligman, 16: Guion PL, New 
Rochelle, N. Y. 10801. 
October, December, February and May. o & 
WISCONSIN RADIOLOGICAL SociErv, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Marvin I. ‘Hinke, 650 S. Central 
Ave., Marshfield, Wis. 54449 Meets twice a year, May 
and September. +, 
WISCONSIN SOCIETY OF ax GRUT KAptoLOGISTS 
Secretary, Dr. Alvin Greenberg, Radiother, Ctr., Univ. 
Hospitals, Madison, Wisc. «3706. Meets quarterly. 
Wyoming RADIOLOGICAL SOCIETY, CHAPTER OFsACR 
Secretary, Dr. Ross J. Collie, Box 95, Lander, W yo. 82520. 
Meets in fall with State Medical Society and i in spring 
on call of President. i 


* 


ase 


Mexico, Puerro Rico AND CENTRAL AMERICA 


ASOCIACIÓN COSTARRICENSE DE RADIOLOGÍA 

oe Dr. Francisco Miranbell S. Apartado 33:2, 
San José, Costa Rica. 

AsOCIACÓN pe RADIÓLOGOS DE CENTRO America‘ ¥ 
Panamá. Comprising: Guatemala, E] Salvador, Hon- 
duras, Nicaragua, Costa Rica and Panamá" 

Secretary- coe Dr. Francisto Miranbell Solis, Apar- 
tado 336295 San José, Casta Rica, Central America. Meets 
annually in a rotating manner in the six countries. 

Asociación PUERTORRIQUENA DE RaproLocia 
Secretary. Dr. R. B. Diaz Bonnet, Suite cog, Professional 
Bldg., Santurce, Puerto Rico. 

SocikEDpAD DE RADIOLOGÍA DE SALVADOR 
Secretary, Dr. Carlos Metfia, sa Av. 
Salvador, Rep. El Salvador. 

SocigDAD DE RADIOLOGÍA DE GUATEMALA 
Secretary, Dr. Carlos E. Escobar, 9%. Calle A o-o:, Zona 1 
Guatemala 

Sociepap Mexicana DE Rapiorocía, AC. 

Coahuila No. 35, México 7, D.F., México. 
Secretary General, Dr. Jorge Cano Coqui. Meets first 
Monday of each month. 

Socrepap Rapiorócica PANAMESA- 

Secretary, Dr. L. Arrieta Sánchez, Apartado Nor 63125 
Panamá, R. de P. Meets monthly i in a department of 
radiology of a local hospital chosen at preceding meeting. 

Socrepap Rapio.ocica DE Pu ERTO Rico 
Secretary, Dr. Heriberto Pagan Sáez, Box 9; 387; Santurce, 
Puerto Rico. Meets second Thursday of each month at 
8:00 p.M. at the Puerto Rico Medical Association Bldg. 
in San Tuan. 


Nte. No. 434, San 


Brrrish COMMONWEALTH OF NATIONS 


Association or RADIOLOGISTS OF THE PROVINCE OF 
QUEBEC 
t21 Boul. Taschereau, Greenfield Park, P. Q., Canada. 
Meets four times a vear. 

Barris Insrirere or RADIOLOGY 
Honorary Secretaries, D. H. Traspnell, M. Cohen, 32 
Welbeck St., London, WIM/;PG, England. Annual 


General Meeting: May 15-18, 1974. 


Meets on second - Fuesday -of * 


720 


CANADIAN Association or Puvsicisrs, Division of MED- 
ICAL AND-BrioLocicaL Puysies 
Honorary Seeretary- Treasurer, Dr. R. G. Baker, Ontario 
Cancer’ Foündátion, Ottawa Civic Clinic, 1053 Carling 
Ave,, Ottawa 3, Ont., Canada. 

CANADIAN Association OF RADIOLOGISTS 
Honorary Sécretary, Dr. Ross O. Hill, Suite 806, 1440 St. 
Catherine St. West, Montreal 107, Que., Canada. Thirty- 
seventh Annual Meeting, Regency Hyatt House, Van- 
couver, B. C., April 21-26, 1974. 

‘Epmonton AND Disrricr RapiotocicaL Society 
Secretary, Dr. L. A. Koller, Suite 360, Professiona! Bldg., 
10830 Jasper Ave. Edmonton 1s, Alberta, Canada. 
Meets third Thursday of each month October te May, 
except December, at various Edmonton Hospitals. 

Facutty or RapiotrocisTs 
Honorary Secretary, Robert Morrison, Lincolns Inn 
Fields, London WC2A 3PN, England. Annual General 
Meeting: May 15-18, 1974. 

. .MoNTREAL RapioLocicAL Srupy CLuB 
Secretary, Dr. W. Paul Butt, Montreal General Hospital 
Montreal, Que., Canada. Meets first Tuesday evening, 
October to April. 

Section or RabioLocy or rue Roya. Society or MEDI- 
CINE (CONFINED To MEDICAL MEMBERS) 

Meets third Friday each month at 8:15 p.m. at the Royal 
Society of Medicine, 1 Wimpole St., London, W. 1 
M8AE, 1 England. 

SociÉTÉ CANADIENNE-FRANCAISE DE RADIOLOGIE 
Secretary-General, Dr. Hubert Sasseville, Verdun Hospi- 
tal, Montréal, P. Q., Canada. Meets every third Tuesday 
from October to April. 

Tug Hosprrat Puvsictsrs! Association 
Honorary Secretary, J. B. Massey, B.Sc., Christie Hosp. 
and Holt Radium Institute, Physics Department, Wi- 
thington, Manchester M20 9BX, England. 

Toronto RavroLocica Society 
Secretary, Dr. George Wortzman, Toronto General Hosp., 
Toronto 12, Ont., Canada. Meets second Monday of 
each month, September through May. 

THE Rovar AusrRALAsIAN CoLiece or Rapio.ocists 
Honorary Secretary, Dr. T. P. Loneragan, 4¢ Macquarie 
St., Sydney, N.S.W. 2000, Australia. 


SOUTH AMERICA 


Cor£cio BRASILEIRO DE RADIOLOGIA 
Secretary-General, Dr. Lauro de Abreu Coutinho, Caixa 
Postal 1984, São Paulo, Brazil. 

FEDERACIÓN ARGENTINA DE SociEDADES pe RapiotocíA 
Branches of the Federation are: Sociedad de Radiólogos 
de la Provincia de Córdoba; Sociedad Argentina de Ra- 

 diología; Asociación Argentina de Radiología; Sociedad 
de Radiología, Radioterapéutica y Medicina Nuclear de 
Rosario; Sociedad de Radiología v Medicina Nuclear del 
Centro y Sudeste de la Provincia de Buenos Aires (Mar 
del Plata); Sociedad Salteña de Radiología y Medicina 
Nuclear; Sociedad de Radiologia de Tucumán; Sociedad 
de Radiologia del Nordeste Argentino; Sociedad de Ra. 
diología de La Plata; and Sociedad de Radiología de San 
]uan. 
Secretary-General- Treasurer, Dr. Roberto Habichayn, Av. 
Colón 637, Córdoba, Argentina. 
Congress will be organized by Sociedad de Radiología, 
Radioterapéutica y Medicina Nuclear de Rosario in 1995. 

SOCIEDAD ARGENTINA DE RADIOLOGÍA 
Secretary-General, Dr. Tomas J. Gutiérrez F, Santa Fé 
1171, Buenos Aires, Argentina. Meets first Wednesday 
evening, April through December. 

SocrEDAD BoLiviaNA pe RapiotLocíA 
Secretary, Dr. Javier Prada Méndez, Casilla 1182, La 
Paz, Bolivia. Meets monthly. General assembly once 
every two years. 

SociEDADE BnasiLEIRA DE RADIOLOGIA 
Secretary, Dr. Armando Rocha Amoédo, Caixa Fostal 
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1532, Rio de Janeiro, Brazil. General Assembly meets 
every two years in December. 

SOCIEDADE BRASILEIRA DE RADIOTERAPIA 
Luiz Antonio, 644, São Paulo, Brazil. Meets monthly on 
second Wednesday at gioco p.m. in São Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

SociEDAD CHILENA DE RapIoLocia 
Secretary, Dr, Manuel Neira, Casilla 13426, Santiago, 
Chile. Meets first Friday of each month at Av. Santa 
Maria 1810 at 7:00 PM. 

SOCIEDAD COLOMBIANA DE RADIOLOGIA 
Secretary-General, Dr. Gustavo Sanchez Sanchez, Bogota, 
Colombia. Meets last Thursday of each month. 

SOCIEDAD Ecuaroriana DE RapIoLoGia 
Secretary, Dr. Carlos Palau Jimenez, Casilla £469, Guaya- 
quil, Ecuador. 

SOCIEDAD PARAGUAYA DE RADIOLOGÍA 
Secretary, Dr. Hugo Volpe Rios, 1: de Agosto 322, 
Asunción, Paraguay. 

SociEDAD Pervana pk RADIOLOGIA 
Secretary-General, Dra. Ladis Delpino, Av. General 
Santa Cruz No. 315, Miraflores, Lima, Pert, Casilla 
Correo, 2306, Lima, Perú. Meets monthly except during 
January, February, and March. 

SOCIEDAD DE RADIOLOGÍA DEL ATLANTICO 
Secretary, Dr. Raul Fernandez, Calle 40 #41-110, Baran- 
quilla, Colombia. Society meets monthly at the Instituto 
de Radiología. 

SociepaD DE RADIOLOGÍA DEL NORDESTE ARGENTINO 
Secretary-General, Dr. Francisco J. Velar, Catamarca ¢61, 
Corrientes, Argentina. 

SoctEDAD DE Rapro.ocia pe La PLATA 
Secretary, Dr. Hiram D. Haurigot, Calle so No. 374, La 
Plata, Argentina. 

SociEDAD DE RADIOLOGÍA, 
MEDICA DEL URUGUAY 
Secretary-General, Dr. Manuel Gonzáles Maseda, Av. 
Agraciada 1464, piso 13, Montevideo, Uruguay. 

SOCIEDADE DE RADIOLOGÍA DE PERNAMBUCO 
Secretary, Dr. Manoel Medeiros Instituto de Radiologia 
da Faculdade de Medicina da Universidade do Recife, 
Caixa Postal sox, Pernambuco, Brazil. 

SOCIEDAD DE ROENTGENOLOGÍA Y MEDICINA NUCLEAR DE 
LA Provincia DE CORDOBA 
Secretary-General, Dr. Lucas C. Di Rienzo, Ave. Gri. 
Paz. 11, Córdoba, Argentina. 

SOCIEDAD DE Rapro.oaia, RAbIoTERAPÉUTICA Y MEDICINA 
NUCLEAR, DE Rosario 
Secretary-General, Dr. Federico Frágola, Santa Fe 1798, 
Rosario, Argentina. 

SOCIEDAD SALTENA DE RapioLocíA v Mepicina NUCLEAR 
Treasurer, Dr. Julio Luis Baldi, Av, Sarmiento £36, Salta, 
Argentina. 

SociEDAD VENEZOLANA DE Raptotocia v Mepicina Nu. 
CLEAR 
Secretary-General, Dr. Salvador Itriago Borgas, Apartado 
Postal 9213, Candelaria, Caracas, Venezuela. Meets 
monthly, third Friday at Colegio Médico del Distrito 
Federal, Caracas. 


CaNcEROLOGÍA Y Fisica 


CONTINENTAL EUROPE 


ÖSTERREICHISCHE RÓNTGEN-GESELLSCHAFT 
Secretary, Dr. Ernst Kotcher, Wiener Allgemeine Poli- 
klinik Mariannengasse to, A-1090 Wien, Austria. Meets 
second Tuesday of each month in Allgemeine Poliklinik. 

Sociére Rovatg Brick pe RADIOLOGIE 
General Secretary, Dr. Joseph Baeyens, Alost, Belgium. 
Meets in February, March, May, June, September, 
October, November and December. 

SociÉrÉ EUROPÉENNE DE RADIOLOGIE PÉDIATRIQUE 
Secretary, Dr, J. Jääskeläinen, The Children’s Hospital, 
Stenvackinkatu 11, SE-coz9g0 Helsinki 29, Finland. 
Annual Meeting: May 29-]une 1, 1974, Helsinki. 
Permanent Secretary, Clément Fauré, Hópital des En- 
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fants Malades, 149, rue de Sèvres, 75 Paris Ige, France. 

SociÉTÉ FRANCAISE DE RADIOLOGIE MÉDICALE, MÉDECINE 
NUCLÉAIRE Er ELECTROLOGIE, and its branches: Soct- 
ÉrÉ pu Sup-Ovest, DU LITTORAL MEDITERRANEEN, DU 
CENTRE ET LYONNAIS, pu NORD, DE L'OUEST, DE L "Est, 
pu Massir CENTRAL, D'OUTRE-MER ET D'ETRANGER. 
Parent Society meets third Mondav of each month, ex- 
cept during July, August and September, rue de Seine 
12, Paris, France. 
Secretary-General, Dr. Ch. 
75008, France. 

Société FRANCAISE DE NEURORADIOLOGIE 
Secretary-General, Professeur agr. R. Djindjian 16, rue 
de l'Université 7:, Paris 7°, France. Annual meeting. 

ČESKOSLOVENSKÁ RADIOLOGICKÁ SPOLEČNOST 
Secretary, Associate Professor Jaromir Kolář, M.D., 
Sc.D., Radiological Clinic, Praha 2, U nemocnice 2. 
Czechoslovakia. Meets monthly except during July, 
August and September. Annual general meeting. 

DeutscHe RONTGENGESELLSCHAFT 
President, Professor Dr. med. Walter Frommhold, Di- 
rector of Medizinisches Strahleninstitut der Universitat 
Tübingen, Róntgenweg 11, 7400 Tübingen, Germany. 

Soergrà Traniana pi RapioLociA Mepica E MEDICINA 
NUCLEARE 
Administrative Secretary, Prof. E. Conte, Ospedale 
Mauriziano, 10128 Torino, Italy. Meets annually. 

SocigrAs RapioLocica Danica 
Secretary, Dr. Bent Langenfeldt, Tretommerve} 20a, DK. 
8240 Risskov, Denmark. 

NEDERLANDSE VERENIGING VooR RADIOLOGIE 
Secretary, Dr. J. D. Mulder, Dept. of Rad., Akademisch 
Ziekenhuis, Leiden, Netherlands. 

ScANDINAVIAN RADIOLOGICAL SOCIETY 
Secretary-General, Professor C. F. Unnérus, M.D., Haga- 
lung-Tapiola, Havsvindsvägen « C., Findland. Annual 
Meeting in Uppsala, Sweden in June 1974. 

SociepaD EsprA&OLA DE RapioLoGíA v ELECTROLOGÍA 
MÉDICAS Y DE MEDICINA NUCLEAR 
Secretary, Dr. José Bonmatí, Villanueva, 11, Madrid 1, 
España. Meets every second Friday of each month, Oct. 
to June, inclusive, in Madrid. 

SoctepapE Porrucursa DE RapioLoGia E MEDICINA 
NUCLEAR 


Proux, g rue Daru, Paris 


Secretary-General, Dr. Luís Aires de Sousa, Av. Elias 
Garcia, 123- I , Esg. -Lisboa i-Portugal. 
SCHWEIZERISCHE VEREINIGUNG Fur RapioLoGIe, Nu. 


KLEARMEDIZIN UND STRAHLENBIOLOGIE (AssOCIATION 
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Suisse DE RADIOLOGIE, MÉDECINE Neouéaine ET DE 
RADIOBIOLOGIE) ope 
Secretary, Dr. med. Gustav Schoch, Berhesdaspital, Gel- 
lerstrasse 144, 4000 Basel, Switzerland. | 


ASIA s uo EX 


IupiaN RADIOLOGICAL ASSOCIATION 
Secretary, Dr. L. R. Parthasarathy, 44 Constable Road, 
Madras— 2535, India. 

IxpoxEgs:AN Rapro.ocicaL SOCIETY 
Secretary, Dr. Gani Ijas Sasmitaatmadyja, Radiology 
Dep., Faculty of Medicine, University of Indonesia, 
Salemba 6, Jakarta, Indonesia. 

Iranian RADIOLOGICAL SOCIETY | 
Secretary, Dr. Issa Yaghmai, P.O. Box No. 34-11 g1, 
Teheran, Iran. The Society meets on the second Saturday 


of each month. The Fourth Iranian Congress of Radiol- < 


ogy will be held in Teheran, April 20-24, 1974. 
IsgAEL RADIOLOGICAL SOCIETY 
President, Dr. 1. Izkovitch, 2 

Haifa, Israel. 
JAPANESE AMERICAN RADIOLOGICAL SOCIETY 
Secretary, Thomas J. Imray, Maj. MC, Chief, Radiol. 
Dep. ÜS Army Hosp., Camp Zana, Japan, APO San 
Eo Calif. 96343. Meets 3rd Thursday, monthly at 
various locations in Tokyo, 
Puittppins COLLEGE or RADIOLOGY 
Secretary Treasurer, Dr. Eduardo V. Nisvera, Box 1284 
Commercial Center, Makati, Rizal D-708, Philippines. 
Meets every second Thursday of the month. 
RADIOLOGICAL SOCIETY OF THAILAND ; 
Secretary, Prof. Rojana Suvansuthi, M. D., Ph.D., 
Depart. of Rad., Sirizaj Hospital, Faculty of Medicine, 
Mahidol University, Bangkok 7, Thailand. 


Wingate Ave., Beit Harofe, 


AFRICA 


Association oF RapioLoGIsTS OF WEst AFRICA 
Honorary Secretary, C. A. Beetlestone, M.B., B.S., 
D.M.R.D., Dept. Radiol, University: College Hosp., 
Ibadan, Nigeria. | 

RADIOLOGICAL SOCIETY or SOUTH AFRICA 
Secretary, Dr. B. Rosenberg, P.O. Box 320 
burg, South Afnca. 

SOUTH AFRICAN INTERNATIONAL RADIOLOGICAL CONGRESS 
Director, Dr. Paul Sneider, P.O. Box 4878, Johannesburg, 
South Africa. 


, Johannes- 
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Donatpson, S. S. e£ al.: Supervoltage orbital 
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ROENTGEN DIAGNOSIS 


NECK AND CHEST 


Roman, Juan N. Escupero, and Paractos, 
Aucusto Menpoza. Lesiones parásitarias 


pulmonares por Paragonimus Peruvianus. 
(Parasitic pulmonary lesions by Paragonim- 
us peruvianus.) Rev. Interamericana Radiol., 
1972, 7, 62-66. (Address: J. N. E. Roman, 
Departmento de Radiologia, H. C. S. 
Hipólito Unánue, Lima, Perú.) 


There are 24 known species of Paragonimus. The 
disease is usually acquired by the ingestion of raw, or 
poorly cooked, infested crabs or shrimps. 

In the lungs the adult fatworms produce variable 
nonspecific radiologic changes. Ring shadows (thin- 
walled borders of cystic cavities) variable in number 
and size would be the more characteristic change. 

The diagnosis is established by finding the causal 
agent in the sputum and feces, and by skin and com- 
plement fixation tests.— "Julian B. Alvarez, M.D. 


Soro, FÉiix Mayorca. Radiológia pulmonar 
en Blastomicosis Sudamericana. (Pulmonary 
findings in South American blastomycosis.) 
Rev. Interamericana. Radiol., 1972, 7, 52-61. 
(From: Servicio de Neumología del Hospital, 
General Base, Tarma, Perú.) 


This systemic mycosis 1s endemic in certain areas 
of Perú. It is a chronic granulomatous disease which 
produces fibronodular lung changes, usually bilateral. 
The lung nodules are of variable size, usually small; 
fibrous strands are also present giving a reticular ap- 
pearance. Usually clinical symptoms are minimal. 

The diagnosis is established by finding the fungus 
in the sputum or lung tissue.—u/ian B. Alvarez, 
M.D. 


CanoN-PorrgEgAv, C., Bonte, G., Giron, F., 
and Caron, J. Syndrome du défilé costo- 
claviculaire: données angiogr raphiques. (Tho- 
racic outlet syndrome with angiographic 
findings.) F. de radtol., d'électrol. et de méd. 
nucléaire, April, 1973, 54, 323-327. (Address: 
Dr. J. Caron-Poitreau, Service de Radiologie, 
C.H.R., F 49000 Angets, France.) 


It is relatively uncommon that the thoracic outlet 
syndrome is associated with pathology of the sub- 
clavian vessels in the region. Four cases are reported 
from ages 35 through £3, all symptomatic. 

One patient revealed the synostosis of the anterior 
tip of a hypoplastic 1st rib to the 2nd rib which has 
been especially associated with such vascular lesions. 
A large aneurysm was found at the level of synosto- 
sis. A small aneurysm was found at the anterior end 
of a long cervical rib in another patient. At a cervical 
rib contact point in another patient was found a 
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thrombus in the subclavian artery. Finally, a a tío 
skeletal pattern accompanied a case of narrowing of 
the subclavian artery at the site of scalenus anties | 
insertion—the scalenus anticus syndrome. s 

The onset of this syndrome in the adult, in agsocia- 
tion with congenital mal formations, may ‘be*.ex- 


plained in part by the adult ossification of. certain’; 
childhood cartilages- Aian E. Oestreich, 4 fs 


ey 


Tupor, J., Maurer, B. Jus y RAY, Ro. E 
STEINER, R. E. Duo shadows: ter dde 7 
myocardial infarction. Clin. Radio: “pal, 
1973, 24, 365-369. (From: The Depa tt ents. 
of Diagnostic Radiology and Medicine; Royal” 
Postgraduate Medical School, Hammersmith 
Hospital, DuCane Road, London W.12, 
England.) | 


A series of 150 patients with myocardial infarction 
was studied with chest roentgenologic examinations; 
31 had abnormal densities within the lungs. The 
densities were ill defined and patchy and occurred at 
the lung bases. All densities had cleared within 14 
days. Forty of the patients had positive fibrinogen 
tests ini mon sy vein thrombosis, but only 10 of 








abnormal lung dendities at the same time. T pres was 
little if any correlation between the fibrinogen test 
and the lung densities and the appearance of the lung 
densities preceded the abnormal fibrinogen test in 
the majority of patients. 

Fifty of the patients had isotope lung scans and 
perfusion defects were demonstrated in 10, but in 
only 3 of these 10 patients were the defects on the 
same side as the abnormal lung densities. 

Only 1 of the 31 patients with abnormal lung 
densities complained of pleuritic pain; 

The clinical findings did not suggest calf vein 
thrombosis in any patient. 

The observations indicate that the abnormal lung 
densities were not related to pulmonary infarcts due 
to emboli from calf veins. However, emboli from pe- 
ripheral thrombi may occur at a very early stage in 
the formation of the thrombus and the fibrinogen 
technique may not give an early positive result. 

Other sources of emboli could be from the femoral 
or pelvic veins or the right side of the heart. How- 
ever, the lack of significantly positive correlation 
with radioisotope lung scan perfusion abnormalities 
and the lung densities supports the suggestion that 
the roentgenographic changes are not dué to pulmo- 
nary arterial occlusion. 

These densities are probably due to local pulmo- 

nary abnormality such as plugging of the bronchi at 
the bases of the lung with the appearance of local 
areas of consolidation and segmental pulmonary col- 
lapse. The plugging of the bronchi may be secondary 
to splinting of the diaphragm and shallow respiration 
along with decreased coughing and inadequate venti- 
lation.— Ronald F. Ross, M.D. 
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Nocuera, Oscar F., and Nocuera, Oscar 
Martin. (Argentina.) Diagnóstico radiológ- 
ico de las enfermedades del pericardio. 
(Radiologic diagnosis of pericardial diseases.) 
Rev. Interamericana Radiol., 1973, 8, 42-53. 
The presence of a significant amount (more than 

300 cc. in adults) of pericardial fluid will produce a 

global, rectangular, or triangular enlargement of the 

cardiac shadow. Changes in the appearance of the 


^v€edrdiac shadow when the patient is examined in dif- 


ferent positions (upright, supine, knee.chest) are 

helpful in differentiating between true cardiac en- 
largement and pericardial effusion. Flueroscopic 
study might show the heart itself pulsatirg within 
the nonpulsating peripheral aspect of the enlarged 
cardiac shadow. Pericardial calcification is indicative 
of chronic pericarditis. 

Pericardial tumors can be primary (benign or ma- 
lignant) or metastatic (this lesion should be con- 
sidered in a patient with a known neoplasm who de- 
velops pericardial effusion). 

Pericardial cysts and diverticula present as a mass 
density adjacent to the cardiac shadow. A calcified 
pericardial cyst (hydatid) simulates a calcified medi- 
astinal teratoma.——Fulian B. Alvarez, M.D. 


Levin, Bertram, The continuous diaphragm 
sign: a newly-recognized sign of pneumo- 
mediastinum. Clin. Radiol, July, 1973, 24, 
337-338. (From: The Department of Diag- 
nostic Roentgenology, Michael Reese Hos. 
pital, Chicago, Ill.) 


In normal chest examinations, the silhouette of 
the 2 leaves of the diaphragm is interrupted in the 
midline by the mediastinum. In patients with pneu- 
momediastinum, air is interposed between the heart 
and the diaphragm and the entire dizphragm is 
visualized presenting the “continuous diaphragm 
sign." This is differentiated from pneumopericar- 
dium, in which there is usually fluid in the pericardial 
cavity and in the upright position this would inter- 
fere with visualization of the central third of the 
diaphragm. 

This sign is usually associated with the more fre- 
quently visualized signs of pneumomediastinum, in- 
cluding: lifting of the mediastinal pleura from the 
heart borders; elevation of the thymus from the 
heart shadow; retrosternal gas; extension of air into 
the facial planes of the neck; and the extrapleural 
extension of air along the diaphragm. —Ronald Y. 
Ross, M.D. 


ABDOMEN 
Corron, P. B., Rosenperc, M. T., Axon, 
A. T. Rọ, Davis, M., Prerce, J. W., Price, 
A. B., Srevenson, G. W., and Wapram, R. 
Diagnostic yield of fibre-optic endoscopv in 
the operated stomach. Brit. F. Surg., Aug., 
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1973, 60, 629-632. (From: St. Thomas's 
Hospital and Brook General Hospital, Lon- 
don, England.) 


Endoscopy in the operated stomach was carried 
out 212 times on 177 patients who were symptomatic 
after peptic ulcer surgery. One of these patients was 
examined on 9 different occasions. An attempt was 
made to determine the diagnostic yield of this type 
of examination. Initially there was some difficulty 
because modern fully maneuverable forward viewing 
instruments were not available. The American cvsto- 
scope makers’ Model 7o89P or the Olympus GIFD 
are considered good instruments for forward looking 
maneuvers. On some occasions a lateral viewing 
fiberscope must also be used at the same examina- 
tion. The Olympus JFB duodenoscope is considered 
satisfactory. 

The findings by the roentgenographic examination 
have been compared with the findings during endo- 
scopy and it was determined that roentgenology de. 
tected only 60 per cent of the ulcers and raised many 
false positive diagnoses. Retained suture material 
was seen by endoscopy and removed at the same 
time. Seven out of 20 anastomotic ulcers were associ- 
ated with suture material. 

Reference is made to other authors who have 
stressed the difficulties in roentgenologic diagnosis 
following gastric resection. Since the accuracy of 
endoscopy in the operated stomach is difficult to 
ascertain, it is apparent that patients who are symp- 
tomatic following gastric surgery should be studied 
by roentgenology as well as by endoscopy.—R. E. 
Kinzer, M.D. 


Weepon, Davio D. Suorrer, Roy G., 
IusrRuP, Duane M., Huizenca, KENNETH 
A. and Tavron, WiLLIAM F. Crohn's disease 
and cancer. New England Y. Med., Nov., 
1973, 250, 1099-1103. (Address: R. G. 
Shorter, M.D., 200 First Street, Southwest, 
Rochester, Minn. 2z9or.) 


A follow-up study of 449 patients with Crohn's 
enteritis, enterocolitis, or colitis was carried out. In 
all of these patients the diagnosis was established 
histologically, and only patients in whom the disease 
began before the age of 21 years were considered. 
The status of 442 of these was established by Oc- 
tober, 1972. 

In some of these patients who had been subjected 
to colectomy, or who had died without evidence of 
cancer, or were in the small group lost to follow-up, 
the risk of cancer could not be established. One pa- 
tient developed a neoplasm of the jejunum after 
having had Crohn’s enteritis for many years. The 
incidence of small intestinal cancer in the general 
population is too low to permit evaluation of this 
single case. Cancer was found in 12 patients who had 
had Crohn’s disease of the small intestine, large in- 
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testine, or both. In 7 of these the primary site was 
the colon and in another it was the rectum. In 3 the 
site was outside the gastrointestinal tract. The 
shortest period between the onset of Crohn's disease 
and the diagnosis of colonorectal cancer was 7 vears 
and in other patients the interval ranged between 16 
and 45 years. Five of the 8 patients with colonorectal 
cancer died as a result of their neoplasm. 

This incidence represents a figure 20 times greater 
than the expected number of cancers observed in in- 
dividuals of the same sex and age, as based on the 
incidence rates available from the State of Connecti- 
cut for the same calendar period. Of the 8, 4 were 
under 30 years of age and an additional 2 were 37 
years of age. The risk is even more striking, if the 
study group is restricted to the 356 patients who had 
involvement of the colon by Crohn's disease, as all 8 
patients occurred in this group. 

Other studies have shown that chronic ulcerative 
colitis with onset in childhood is likewise associated 
with a high risk of large bowel cancer.—E. Frederick 
Lang, M.D. 


Rosen, Irving B., CoorEgn, Noer B., and 
RupeRMAN, Roserr L. Necrotizing colitis. 
Surg., Gynec. &8 Obst., Oct., 1973, 737, 645- 
649. (From: Departments of Surgery and 
Pathology, University of Toronto Medical 
School, and the Mount Sinai Hospital, 
Toronto, Ontario, Canada.) 


Necrotizing colitis has been described as gangrene 
of the colon without occlusion of mesenteric vessels. 
It is the result of hypoperfusion to the colonic mu- 
cosa and is due to a variety of factors excluding 
vascular occlusion which impairs flow to the mesen- 
teric circulation. 

The authors review and discuss the possible mech- 
anisms of ischemic change in the colon. Necrotizing 
colitis is characterized by a fulminating course which 
has usually been fatal. Marked bowel distention, 
sometimes simulating volvulus of the colon or toxic 
megacolon, is the outstanding roentgenologic finding. 

Five cases are reported of patients over 54 years of 
age. Three of the cases had received vasopressors 
(epinephrine, ephedrine or levodopa) which have 
been reported to impair mesenteric circulation. An- 
other patient was convalescing from a cholecystec- 
tomy 2 weeks prior to an attack of necrotizing colitis. 

The duration of prodromal symptoms varied from 
a few hours to 2 weeks and consisted of abdominal 
pain, abdominal distention and constipation. During 
the acute phase there was low grade fever, vomiting 
of bile stained fluid, symptoms of toxicity and peri- 
tonitis. 

A variety of organisms were found on bacteriologic 
study, but without demonstration of Clostridium 
welchii which has been reported by other authors. 

Examination of colonic tissue showed diffuse 
change with segmental, sometimes discontinuous, or 
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 tomy.— Pau! M. Dassel, M.D. 


total involvement of the colon. The greatest change 

was in the mucosa and consisted of edema’ and 
ulceration, in addition to other areas of gangrene of 
of the entire colon wall. One case showed multiple 
perforations. All mesenteric vessels and ostia were 
patent in each case. No source of embolism could be 
demonstrated in any case. 

Four of the 5 patients died from necrosis of the 
colon. One patient recovered following total colec- 
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Dean, Aran C. B., and Newe rt, J. P. Colón: 
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oscopy in the differential diagnosis of car- -. 


cinoma from diverticulitis of the sigmoid 
colon. Brit. F. Surg., Aug., 1973, 60, 633- 635. 
(From: Department of Surgery, University 
of Edinburgh, and the Royal. Infirmary, 
Edinburgh, Scotland.) 


Colonoscopy was used in the differential auas 
of carcinoma from diverticulitis of the sigmoid colon 
in 37 patients. All of these patients had had previous 
barium enema examinations. All had narrowed seg- 
ments of bowel present which were considered sus- 
picious for coexisting carcinoma. 

The short Olympus CFSB colonoscope was used 
initially but subsequently the long colonoscope was 
used because of its greater maneuverability. In 17 
patients the examination was a failure, usually be- 
cause the instrument could not be passed into the 
diseased segment of the sigmoid. A firm diagnosis of 
carcinoma was made in 4 cases and it was excluded 
in § other cases. There was 1 false negative examina- 
tion, but laparotomy 2 weeks after the examination 
showed that the bowel was invaded by carcinoma 
which had spread from the stomach. In this case the 
mucosa was still intact. 

The sigmoid colon 1s undoubtedly a most difficult 
area to examine at times. The roentgenologic i image 
of diverticular disease is very often complicated by 
the appearance of a persistent narrowing, and the 
possibility of carcinoma in association must be con- 
sidered. Even at laparotomy this distinction between 
cancer and diverticulitis is frequently difficult to 
make. Colonoscopy i is a useful addition to roentgen- 
ology when one is confronted with this difficult 
diagnostic problem.—R. E. Kinzer, M.D. 


Gueira, A., and Bexuerr, F. Hepato-splenic 
schistosomiasis: pathological study of 102 


cases. Kasr-el-Aini F. Surg., Jan., 1973, 74,. 


37-46. (From: Department of ‘Surgery, 
Faculty of Medicine, Cairo University, 
Cairo, U.A.R.) 


Hepato-splenic schistosomiasis in Egypt is said to 
involve £o per cent of the population in rural areas. 
The surgical pathology of the disease is illustrated by 
the presentation of 102 cases. One of the stages of 
schistosomal fibrosis of the liver was seen in all cases 


Ld 


z 
ox 
ERR Sake 
Vett NE : 
Vine wae 
x E 


axes 


"726 
[9M .. 


Sa ran ^ 
eer aca 
* 


operated upon. The microscopic picture is one of 
periportal infiltration followed by fibrosis. The liver 
cells show little evidence of degeneration or fatty 
infiltration. Enlargement of the gallbladder with 
thickening of the walls was seen in 78.8 per cent of 
^the cases. Hypertrophy of the lymph nodes in the 
lesser omentum: was invariably present anc these 
lymph nodes were friable and bled easily. Portal vein 
thrombosis with an enlarged spleen, perisplenitis, 
and well developed collateral circulation between the 
 portül:and systemic circulation were found in 14 
getases. 

Hyperplasia of splenic reticular tissue in response 


de : : 
# to toxins from the worms occurs early, with the 


largest spleens being noted in the younger age groups. 
With progress and passage of time the spleen be- 
comes less elastic and signs of portal hypertension 
may then be seen. The age incidence of b'eeding 
esophageal ulcers is the third and fourth decade. Ad- 
hesions in the splenic bed definitely promote natural 
aHástomosis between the systemic circulation and 
thé portal bed in an attempt to relieve the portal 
hypertension: Removal of the spleen at this stage 
would be to the disadvantage of the patient. Those 
who survived joined the ranks of "the post-splenec- 
tomy bleeders.” 

In hepato-splenic schistosomiasis the splenic ar- 
tery increases in caliber and becomes tortuous, while 
the splenic vein becomes much wider in caliber and 
develops atheromatous plaques making it unsuitable 
for anastomosis with renal veins. In this disease the 
naturally occurring portal and systemic anastomosis 
acquires certain patterns. The main sites are: lower 
esophagus and proximal stomach; splenic bed and 
about the colonic flexures; and around the umbilicus 
producing a group of prominent veins, "the caput 
medusae,” 

Ascites is a late? development in hepato.splenic 
schistosomiasis. Reversible ascites is thought to be 
due to.hwpoproteinemia and can be treatec medi- 
cally. Irreversible ascites.cannot be treated medi- 
cally, since it 1s due to Iymphatic obstruction at the 
free edge ofthe omentum with hydrops of the gall- 
bladder, and edema of the liver capsule. Drainage of 
the thoracic duct improves the condition oniy tem- 
porarily.—R. E. Kinzer, M.D. 

Wintram, and Cow ey, R. Apams. Umbilical 

vein portohepatography in hepatic trauma. 

Surg., Gynec, & Obst, Aug., 1973, £37, 200- 

204. (From: The Maryland Institute for 

Emergency Medicine, University of Mary- 

land Hospital, Baltimore, Md.) 


Hankins, Jonn R., AvEtLLA, ROBERT J., GILL, 


An accurate operative adjuvant is needed which 
would help identify ischemic portions of the liver 
following blunt or penetrating hepatic trauma. Be- 
cause cholangiography, hepatic arteriography, and 
radioisotope scanning have serious shortcomings, the 
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authors investigated 14 patients with umbilical vein 
portohepatography. 

A relatively simple procedure is described, utilizing 
a short midline supraumbilical incision performed 
under local anesthesia. The ligamentum teres hepatis 
can be located in this manner or at laparotomy. The 
lumen of the vein is widened with Bakes dilaters and 
a No. 8 or 10 French plastic feeding tube inserted to 
the bifurcation of the main portal vein. Portable 
single exposure techniques are employed with 30 to 
35 ml. of meglumine iothalamate injected manually 
in 3 seconds. The angiographic phase can be ob- 
tained immediately after the injection is completed, 
but the hepatographic phase is obtained within 3-5 
seconds later. 

One advantage is that the catheter can be left in 
situ for 2 or more weeks to permit repeated portogra- 
phy and visualizatión of areas inaccessible to the 
surgeon. It can allow one to follow the healing stages 
of the injury. When superficial liver lacerations are 
present, portography can exclude deeper damage. It 
does not require fluoroscopy. 

In this series of 14 cases there were no complica- 
tions to the diagnostic procedure. 

The authors believe that the information obtained 
is more accurate than by any other means, and that 
the risk to the patient is negligible.—Arch H. Hall, 
M.D. 


Horns, Jons W., and Barnes, ROBERT A. 
Arteriography in occult splenic rupture. 
Surg., Gynec. © Obst., Aug., 1973, 137, 227- 
23c. (From: The Department of Radiology, 
Downey Community Hospital, Downey, 
Calif.) 


The spleen is the most frequently injured organ in 
patients with nonpenetrating abdominal trauma. It 
has been common practice to perform an operation 
on a patient, if there is a reasonable suspicion of a 
splenic rupture. 

Diagnosis can be made by roentgenographic 
studies showing intraperitoneal fluid, a left upper 
quadrant mass, a left sided pleural effusion, a left 
lower rib fracture, medial displacement of the stom- 
ach, or an irregularity in the greater curvature due to 
bleeding into the gastrosplenic ligament. A hemor- 
rhagic paracentesis or anemia may also support the 
diagnosis. 

Often there are other serious injuries which mask 
the splenic injury, but the splenic trauma may be the 
greatest threat to life. If the patient is not in shock 
and can be transported to the X ray Department, 
splenic arteriography requiring only local anesthesia 
can be of extreme value. It can determine whether 
or not a lifesaving operative procedure is required. 

The most frequent finding in arteriographic 
studies of the ruptured spleen is extravasation of 
contrast medium from intrasplenic vessels causing a 
blotchy appearance rather than uniform opacifica- 
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tion. Arteriovenous shunting of blood causing rapid 
opacification of the splenic vein occurs in about 40 
per cent of patients. The contrast medium becomes 
visible in the splenic vein within 23 seconds after its 
appearance in the splenic artery. The normal time 
is greater than 4 seconds. Displacement of branches 
of the splenic artery occurs in 86 per cent, and spasm 
may occur in 30 per cent of cases. 

The authors state that splenic arteriography is a 
simple and uncomplicated procedure for the ex- 
perienced vascular surgeon. It is indicated whenever 
the diagnosis of ruptured spleen is questionable on 


the clinical evaluation.--d4rch H. Hall, M.D. 


THISTLE, JoHNsoN L., and Hormann, Aran F. 
Efficacy and specificity of chenodeoxycholic 
acid therapy for dissolving gallstones. New 
England J. Med., Sept., 1973, 289, 655-659. 
(Address: J. L. Thistle, M.D., Gastroen- 
terology Unit and the Di Son of Gastro- 
enterologv and Internal Medicine, Mayo 
Clinic and. Mayo Foundation, Rochester, 
Minn. $5901.) 


In a controlled trial, 53 patients with asympto- 
matic radiolucent gallstones in functioning gallblad- 
der were treated with chenodeoxycholic acid, cholic 
acid or placebo. 

At 6 months, 11 of 18 patients receiving chenode- 
oxycholic acid had a decrease in gallstone size or 
number, but no response was observed in the 17 
treated with cholic acid or in the 18 receiving placebo. 
Of 7 others on chenodeox ycholic acid for 2 to 3 years, 
; had no gallstones and 3 had continuing séduction 
in gallstone size. Of 13 patients with radiopaque 
gallstones only 2 responded to chenodeoxycholic 
acid. About one-quarter of those ingesting chenode- 
oxycholic acid had transiently elevated serum glu- 
tamic oxalacetic transaminase, but no other abnor- 
mality of liver function. Liver biopsies from 8 pa- 
tients were normal: 3 patients had minor changes. 

Bile that is supersaturated with cholesterol is a 
prerequisite for gallstone formation and growth. 
After overnight fasting supersaturated gallbladder 
bile is present in most patients who have cholesterol 
gallstones. The authors have previously demon- 
strated that when patients with radiolucent gall- 
stones in functioning gallbladders ingested chenode- 
oxycholic acid for 4 months, bile became unsaturated 
with cholesterol, and cholesterol crystals were no 
longer present in the fasting gallbladder bile obtained 
by duodenal sampling after administration of intra- 
venous cholecystokinin. Ingestion of cholic acid, the 
other primary bile acid in man, induced neither of 
these changes. 

Whether chenodeoxycholic acid has any place in 
the management of patients with cholesterol gall- 
stones remains unestablished, but current results ap- 
pear sufficiently encouraging to warrant comparison, 
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under controlled conditions, with surgery. —Daiid 
Morse, M.D. | ue 
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FIDLER, James P., ALEXANDER, J. WESLEY, 
SmirH, Epwin J., Miter, H. CHARLES, and 
MurHIaAH, VENKATACHALAM. Radiation re- 
versal of acute rejection in patients with life- 
threatening infections. //.M./1. Arch. Surg. 
Aug., 1973, 707, 256-260. (Address: des P. 


Fidler, M.D., Department of Surgery; U ni. j 


versity of Cincinnati Medical Center, Cin- ^ < 
cinnati, Ohio 4:229.) 


Rejection of a renal allograft following revoval of 
immunosuppressive drugs for a life-endangering in- 
fection often appears as an expected and irretrievable 
complication. | 

Four patients seen at the University of Cincinnati 
Medical Center developed a life-threatening infec- 
tion following renal transplant. The infections cons” 
sisted of staphylococcal pneumonia, prieumonia “of 
unknown cause, a nocardial pneumonia, ‘and acute 
staphylococcal pyarthrosis of the knee joint with 
accompanying disseminated osteomyelitis of the 
lower extremities. The immunosuppressive therapy 
was markedly reduced in each patient, and 17, 25, 
228, and 351 days following renal transplant a rejec- 
tion episode occurred in the patient. 

External cobalt 60 radiation, 150 r per treatment, 
was administered locally over the renal allograft for 
a total of 300-900 r per rejection. In 2 patients, the 
kidnev was initially felt to be nonrecoverable and 
radiation was given only to prolong the interval be. 
fore nephrectomy. However, rejection was com- 
pletely reversed in all of these patients and each re- 
covered normal renal function.—ohn T. U 'nderberg, 


M.D. 


Brezina, K. Zum Einfluss der Gears auf 
die E unkton der oberen Harnwege bei der 
Ausscheidungsurographie. (E ffect of preg- 
nancy on the function of upper urinary tract 
as shown by excretory urography.) Fortschr. 
a. d. Geb. d. Rüntgenstrahlen u. de ‘Nuklear- 
medizin, May, 1973, 778, 507-519. (Address: 
Leiter der Róntgen-Station der 1 Universi- 
táts-Frauenklinik, A-1097, Wien, Spitalgasse 
25, Austria.) 


In 230 infusion and 80 regular intravenous uro- 
grams within the first week post partum, a ureterec- 
tasis of 8 mm. and more was found in 57 per cent of 
all cases. The ureters were dilated down to the pelvic 
brim with the lower ureters always normal in caliber. 
The right side was affected more frequently and to a 
greater extent. 

An additional supine roentgenogram obtained im- 
mediately after the patient had walked several steps 





: coU z 
showed marked improvement in the ureteral dilata- 
tion with only 24 cases of right and 11 cases of left 
ureterectasis unchanged. Within 3 minutes, how- 
ever, the dilatation recurred in all cases. 

Cinefluoroscopy was utilized in 100 patients to 
evaluate the motor function of the ureters. Prolonga- 
tion of the intervals between peristaltic waves pre- 
cedes ureteric dilatation; as ureteric dilatation in- 
creases, peristalsis frequently declines. 

In 60 patients the ureteric peristalsis was evalu- 
ated after the intravenous injection of a chdinester- 
ase inhibitor and no change in caliber or peristaltic 
frequency was:found. 

After sympathetic stimulation, contractions of the 
dilated. ureters with increase in peristaltic frequency 
was.$een in 18 out of 20 patients. Therefore, it ap- 
pears probable that the pregnancy dilatation of the 


urinary*tract reflects an increased parasympathetic 


toné, which ‘cannot be enhanced with cholimesterase 
inhibition. This neurogenic response of the ureters 
during. | pregnancy can be explained by the ‘act that 
the ureters and uterus derive from the same embry- 
onic anlage.— Peter F. Winter, M.D. 


Tsusoco, Yosuiraka. Angiography in chronic 
renal disease. Australasian Radiol., March, 
1973, /7, 43-52. (From: 
Radiology, University of 
Tokyo, Japan.) 


Tokvo, Hongo, 


The principal angiographic features of major 
chronic renal diseases are discussed, based on review 
of the author's 123 cases and the consideration of the 
angiographic features of other renal diseases. 

Chronic glomerulonephritis, chronic pylonephritis 
and arteriolar nephrosclerosis are the 3 main causes 
of chronic renal insufficiency. 

These and other chronic renal diseases exhibit 
rather similar symptoms and signs clinically, once 
the renal failure is established. 

‘Radiologic diagnosis is an important part of the 
examinations required in an attempt to determine 
the specific etiology. Urography used te be con- 
sidered a poor procedure in renal insufficiency; how- 
ever, with the advent of newer contrast media, large 
dose urography supplemented by tomography has 
proved to be a safe and useful procedure even in an 
advanced renal failure. 

As a general principle angiograghy is indicated 
when urography combined with nephrotemography 
is inconclusive, although the indications tor angiog- 
raphy should be individualized. 

The main chronic renal diseases are categorized 
into 3 groups according to some angiographic fea- 
tures. 

Category : includes chronic. glomerulonephritis, 
benign nephrosclerosis, gouty renal diseasc and many 
other conditions with nonspecific intrarenal small 
vessel abnormalities. Severely impaired renal func- 
tion modifies the renal artery caliber and the thick- 
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ness of the glomerular zone or cortex. The angio- 
graphic features of this category consist of non- 
pathognomonic intrarenal smal] vessel changes with 
or without the angiographic evidence of renal func- 
tion impairment. 

Category 2 is comprised of chronic pyelonephritis 
and its related conditions such as vesicoureteral re- 
flux or obstruction. Focal scarring or incisura forma- 
tion, contraction of the pelvis caused by fibrosis and 
calyceal clubbing or deformity are essential uro- 
graphic features in advanced typical cases. Angio- 
graphically the nonuniform distribution of intrarenal 
arteries mav be recognized in some cases. Nonspecific 
peripheral vessel abnormalities are also demon- 
strated in many instances. However, the focal nature 
of this disease with scar formation of the renal tissue 
and calyceal changes are more important than the 
vessel abnormalities. 

Each of the diseases in Category 3 may be con- 
sidered to constitute an angiographic entity. Malig- 
nant hypertension, polycystic kidney disease and 
polyarteritis nodosa may belong to this category. 
Angiographically, the intrarenal peripheral arteries 
in malignant hypertension show abrupt decrease in 
caliber and marked irregular tortuosity in contrast to 
the minimal abnormality of the main renal artery 
trunk and the segmental branches. The character- 
istic arteriograms of polycystic kidney disease and 
polyarteritis nodosa are already well known.— David 


Morse, M.D. 
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SHenapt, W. H. El problema de los accidentes 
por medios de contraste. (The problem of ad- 
verse reactions to contrast media.) Based on 
presentation made at the VIII Congress of 
Radiology of Countries of Latin Culture, Rio 
de Janeiro, August 1970. Kev. Argent. de 
Radiol., Sept.-Dec. 1972, 35, 250-2535. (Ad- 
dress: 27 Byram Shore Road, Byram, Conn.) 


Despite the advances made in the development of 
contrast media and the improvements made in the 
technique of radiologic procedures, adverse reactions 
— mild, moderate, severe, and fatal —are still with us. 
The rapid increase in contrast media utilization and 
the ever rising number of vascular procedures renders 
this problem all the more significant. 

Neither the cause nor the mechanism of an ad- 
verse reaction are known or understood. There 1s no 
known reliable method to determine beforehand 
which patient will and which patient will not develop 
an adverse reaction following the administration of a 
contrast medium. Furthermore, a patient who de- 
velops a reaction during an examination. will not 
necessarily develop a reaction on re-examination re- 
gardless of the time interval—the reverse also holds 
true. 

The incidence of adverse reactions is not known. 
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All published reports are based on retrospective sur- 
veys. There has been no up-dating of the data, and 
no machinery for continuous reporting, to keep up 
with the development of new contrast media. Thus, 
the importance of a prospective survey with con- 
tinuous reporting and up-dating of data cannot be 
overemphasized. 

The Committee on Safety of Contrast Media of 
the International Society of Radiology is presently 
conducting such a survey on a multinational level. A 
standard report form, properly coded for computer 
work, is used for recording data and collecting in- 
formation. The results will be published from time to 
time. 

In radiology, as in medicine and surgery, the 
benefit/risk ratio to the patient should be considered, 
when various procedures are contemplated. 

A fully equipped emergency cart should be in the 
same room—checked every week, all items replaced 
when used, expiration date of all items to be honored. 
There should be a clearly identified code call, with 
full cooperation from the Department of Anesthesia. 

Research should continue until the ideal contrast 
medium is found and complete patient safety is fully 
assured.—-Traian Leucutia, M.D. 


Duquesne, J., POVILLAUDE, J.-M., FROMENT, 
J.-C., and PariLLon, M!'* D. De la présence 
de fragments de verre dans les opacifiants 
vasculaires. (Presence of fragments of glass 
in vascular contrast material.) 7. de radio/., 

» ^ / LL . 
d'électrol. et de méd. nucléaire, April, 1973, 54, 
297-300. (Address: Dr. J. Duquesnel, Service 
de Radiologie, Hôpital Neurologique, <9, 
boulevard Pinel, F 69394 Lyon Cedex 3, 
l'rance.) 


Broken bits of glass may be found in the ra- 
diopague material residue following the opening of 
conventional glass ampules, and therefore might be 
injected, if they entered the syringe, for urography 
or vascular radiography. Residue was examined by 
light or phase microscope directly, or the solution 
was passed through filter paper and the filter then 
microradiographed. In 2 of 10 instances, fragments 
of glass 2X 4 mm. were found; in the 10 filter exami- 
nations, multiple glass shaped fragments of at least 
o.t mm. were found 7 times, and 2 of the others 
showed tinier fragments. 

Theoretically, such fragments, if injected, could 
form a mechanical obstruction of a vessel, or be a 
nidus for thrombus formation. Moreover, bacterial 
contamination should be considered, since the less 
sterile outer wall of an ampule might contribute to 
the debris. 

Three clinical examples are cited. A unilateral 
blindness, immediately following direct carotid ar- 
tery injection, was associated with a tiny scintillant 
foreign body at the origin of the central artery of the 
retina. A small piece of glass was found to block a 
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Seldinger guide wire in a 12. year E a dug 
cardiac catheterization. A small piece ‘of glass was 
found to limit the injection of contrast material in 
another carotid artery case. 

These bits of evidence suggest that there may in- 
deed be same danger in current injectioh methodol- 
ogy. More careful syringe aspiration technique may 
be helpful, but changes in the nature of manufactured 
ampules are also considered.-— 4/an E. Oestreich, M.D. 






RADIATION THERAPY, 


DONALDSON, SARAH S., Bacsuayw;:iN ÁECOLM 
A., and Kriss, JosePH E. ed altagé or- 


bital padiotieraby for Graves’ ophthafmop- 


ies 7. Clin. y ie und Abi Metabols, Aug. 


Radiology am Medicine, Stanford. "Uni- 
versity School of Medicine, Stanford, Calif.) 


Increasing success in the treatmént of lyWipho- 
blastic leukemia has been marred by the. complica- 
tion of central nervous system leukemia in those pa- 
tients who achieved long hematologic remissions. 
The Medical Research Council initiated a study in 
which one of the variables was “prophylactic” crani- 
ospinal irradiation plus intrathecal methotrexate. 
'The study deals with 177 cases seen over a 20 month 
period. Eighty patients received no "prophylactic" 
irradiation and their remission was terminated by 
meningeal leukemia in 26. Only 1 of 75 receiving 
"prophylactic" irradiation developed meningeal 
leukemia. The incidence of bone marrow relapse was 
similar in the 2 groups. 

Utilizing orthovoltage, 250 kv., or a cobalt 60 
source, a total midline dose of 2,500 iade by opposing 
lateral fields was given over the cranial area in a 
minimum of 2} weeks. Concomitantly during the 
latter half of the treatment course, a dose of 1,000 
rads at the level of the posterior surface of the verte- 
bral bodies was given over the spinal area. All pa- 
tients in the study were on 12 week cycles of mainte- 
nance treatment including vincristine, prednisolone, 
mercaptopurine, and methotrexate. In those who re- 
ceived central nervous system irradiation intrathecal 
methotrexate was given on the first day of each 
methotrexate treatment.--fohn T. Underberg, M.D. 


GELINAS, MICHEL, and FLETCHER, GILBERT H. 
Incidence and causes of local failure of irradi- 
ation in squamous cell carcinoma of the 
faucial arch, tonsillar fossa and base of the 
tongue. Radiology, Aug., 1973, 708, 393-397. 
(From: Department of Radiotherapy, The 
University of Texas at Houston, M. D. 
Anderson Hospital and Tumor Institute, 
Houston, Texas.) 


With the availability of megavoltage beams and 
higher tumor doses, failure rates in squamous cell 






: mor; and in "the E group no eb. 
t-addition to Fui the cause or 






„Geogr phical misses were more common in thé pa- 
tice ‘not treated or partially treated with parallel 
oppositig portals. There was lack of correlation with 
the "T-staging for the retromolar trigone-anterior 
füucial pillar lesion. The authors propose 2 explana- 
tioris:for “this: (a) that the lesions are superficial and 
often not spheroidal so that the number of cells does 
not necessarily increase proportionately with the T- 
staging; and (b) even if the recurrence is on the origi- 
nal site and is therefore counted as recurrent, it ac- 
tually may be a new primary. There was good corre- 
lation between the control rates and the T-staging in 
the soft palate and tonsillar fossa lesions. Involve- 
ment of the base of the tongue in the lesions cf the 
tonsillar fossa has a poor prognosis and recurrences 
are usually in the base of the tongue. 

Lesions with a necrotic ulcer, more common in the 
more advanced stages, have a higher failure rate.— 
E. F. Schoelar, M.D. 


Hurcuison, J. H., and WonkiNcG Party on 
LEUKAEMIA IN CHILDHOOD. Treatment of 
acute lymphoblastic leukaemia: effect of 
“prophylactic” therapy against central ner 
vous systént leukaemia: report to the Medic al 
Research Council. by the Leukaemia Com- 
mittee and the W orking Party on Leukaemia 
in Childhood. Brit. M. F., May, 1973, 2, 38 1- 
384. (From: Professor J. H. Hutchison and 
the Working Party on Leukaemia in Child- 
hood, Medical Research Council, Royal 
Marsden Hospital, London SW3 6]J, En- 

gland.) | 


Severe active Graves' ophthalmopathy is charac- 
terized by mass enlargement of the extraocular mus- 
cles which may be so extensive as to result in a 
severalfold increase in orbital mass. Histologically, 
the muscles show interstitial edema, widespread 
lymphocytic infiltration and varying degrees of mus- 
cle cell damage. There is evidence that the lympho- 
cytes seen in the muscular lesions may participate in 
a hypersensitivity reaction in Graves’ disease. 

Twenty-three patients accepted for treatment at 
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Stanford University School of Medicine and referred 
for management of ophthalmopathy or development 
of eye complications after iodine 131 therapy were 
included in the study. Functional impairment suffi- 
cient to hamper customary daily activity was the 
principal criterion for further treatment. Each pa- 
tient was treated with the Stanford Medical Linear 
Accelerator (4.8 mev.) or a Varian Linear Accelerator 
producing a beam with an energy of 4.0 or 6.0 mev. 
The treatment was carried to a total orbital dose of 
2,000 rads in 10 fractions, given in a 2 week period 
through a lateral field located anterior to the sella 
turcica, designed to encompass the orbit, but spare 
the lens, cornea, pituitary and hypothalamus. The 
treatment was well tolerated by all patients and 
there were no immediate or delayed adverse effects 
observed on the lens, cornea, ocular tension or visual 
accuity. 

Sixty-five per cent of the patients achieved 
excellent or good result with effective and prompt 
regression of symptoms and signs. None of the pa- 
tients with severe asymmetric extraocular paralysis 
and relatively little proptosis or soft tissue signs, 
however, received satisfactory remission, probably 
due to underlying irreversible fibrosis. Two patients 
showing no improvement had manifestations of oph- 
thalmopathy for more than 6 years. In § of 7 pa- 
tients the initially increased ocular tension prior to 
treatment diminished. Severe visual accuity loss, 
severe soft tissue manifestations or glaucoma do not 
appear to be contraindications to treatment.— ToAn 


T. Underberg, M.D. 


CRiLE, GEORGE, Jr, Esskusrvu, C. B., JR., 
Hermann, Roserr E., and HOERR, STANLEY 
O. Partial mastectomy for carcinoma of the 
breast. Surg., Gynec. Obst., June, 1973, 
736, 929-933. (From: Department of General 
Surgery, The Cleveland Clinic. Foundation, 
and The Cleveland Clinic Educational Foun- 
dation, Cleveland, Ohio.) 


For many years, there have been scattered reports 
indicating that in selected patients, local excision of 
the carcinoma of the breast with or without post- 
operative radiation therapy is as effective as radical 
mastectoiny. 

The authors reviewed the indications for partial 
mastectomy as well as the technique and results of 
that modality. Carcinomas of the breast, relatively 
small, not multicentrically located other than close 
to the nipple, can be treated successfully by partial 
mastectomy with or without axillary dissection or 
irradiation. 

Partial mastectomy is not to be confused with local 
excision or lumpectomy. The technique entails com- 
plete removal of the tumor clearing it by 3 cm. or 
more with removal of the overlying skin, underlying 
fascia, and sometimes a segment of muscle. 

Fifty-three patients with invasive carcinoma were 
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treated by this technique matched at random with a 
patient of the same size tumor, treated by total mas- 
tectomy. There was no statistically significant dif- 
ference in either the incidence of local recurrence or 
the rate of survival in the 2 groups. The authors con- 
clude that in selected patients, partial mastectomy is 
as effective as total mastectomy.—Luther W. Brady, 
M.D. 


THREATT, BARBARA, and AppeELMAN, Henry D. 
Mammary duct injection. Radiology, July, 
1973, 708, 71-76. (From: Departments of 
Radiology and Pathology, University Hospi- 
tal, Ann Arbor, Mich.) 


A serous or bloody nipple discharge from the 
breast requires evaluation and/or surgery. Carci- 
noma accounts for bloody discharge in 12 to 25 per 
cent of patients. However, most breast discharges 
are caused by benign lesions. The most common 
cause of bloody discharge is intraductal papilloma 
or ductal papillomatosis. The treatment for bloody 
discharge is breast biopsy and excision of a minimal 
amount of breast tissue necessary to remove the 
lesion. However, localization of the involved duct is 
difficult and the first biopsy sometimes is not suc- 
cessful. 

Contrast material injection into the discharging 
duct will localize the involved area and in most cases 
identify the cause of the discharge. 

The authors have performed 54 duct injections in 
40 patients since 1969. In their technique, the breast 
is first aseptically prepared, and using sterile pro- 
cedure, a No. 30 lymphangiogram needle is inserted 
into the discharging duct. À discharging duct is 
usually somewhat dilated. After aspirating the duct, 
O.& to 3 ml. of £o per cent diatrizoate sodium ts in- 
jected until the patient feels tightness or fullness. 
Painful injection indicates interstitial infiltration 
with the needle tip outside the duct. 

Initially 2 exposures in the mediolateral projection 
are made after graded injections of contrast ma- 
terial. The films are processed and viewed’ to ascer- 
tain proper needle placement, then 2 more exposures 
are made in the cranio-caudad projection with more 
contrast material injected as required. If the duct 
within the nipple has not been completely filled, the 
needle is withdrawn to the ostium and more contrast 
material is injected. The contrast material will nor- 

mally spontaneously discharge from the breast. 

Twenty of the authors’ 40 patients underwent 
biopsy and this group is reported by individual in 
table format. There is a high degree of correlation be- 
tween roentgenographic diagnosis and biopsy diag- 
nosis. The information obtained from mammary 
duct injection is superior to mammography, ther- 
mography and clinical examination in localizing and 
identifying the causes of nipple discharge. 

The patients had no early or late sequelae from 
the procedure.—-}. M. Stoebner, M.D. 
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Minton, J. P., and Dick : 
test to predict response í 
breast to surgical ab 
glands. Surg., Gynec. & Obs 
971-974. (From: Pa 


Ohio) 


Ablation of the em i 


so treated. 

The authors report an availible 
a patient’s response to hormonal, a 
surgical extirpation of the ovaries, 
pituitary gland. Levodopa, 250 mg. every 4 hoi 
48 hours, followed by 500 mg. every 4 hare rd 54 
hours, has been given to 3 patients reported by the 
authors with painful bone metastases froift carci. 
noma of the breast. Serum prolactin levels fell by 
5o per cent when relief of pain was clinically obsérved 
in 2 of these 5 patients. Oophorectomy and hy- 
pophysectomy | in the 2 responding patients resulted 
in a decrease in prolactin levels and remission of bone 
pain. The third patient was unresponsive to levo- 
dopa, but became asymptomatic with chemotherapy. 
The prolactin level was found to be decreased by 
greater than 50 per cent. 

The levodopa test simulated the clinical and pro- 
lactin responses of 2 patients with advanced carci- 
noma of the breast and bone pain to subsequent 
oophorectomy and hypophysectomy Luther HF. 


Brady, M.D. E 


MacKinnon, A. E., and BaNcEwicz, J. Sar- 
coma after injection of intramuscular iron. 
Brit. M. F., May, 1973, 2, 277-279. (Address: 
A. E. MacKinnon, M.B., Royal Manchester 
Children’s Hospital, Manchester M2 27 IHA, 
England.) Cu T E wars 


a 


The development of libros nomas in animals ‘after 
iron dextran injections was first reported by Rich- 
mond and subsequently by other workers. 

The authors report 2 
reticulum cell sarcoma, and the other a pleomorphic 
sarcoma, at the site of the previous iron dextran in- 
jections. 

One of the tumors showed a histologic pattern as- 
sociated with iron dextran administration in animal 
experiments. | 

In one patient, the first injections were given in 
1963, and the second course of injections in 1969. It 
was at the end of the last course of injections in 1969 
that she developed a soft tissue mass in the buttock 
which on subsequent biopsy, demonstrated the ma- 
lignant tumor of the reticulum cell sarcoma type. 
This is a potential delay of 6 years between the initial 
injection and the last course of injections. 


patients, one: ‘developing a 
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In die eenia ‘gase, tlie. patient received a first 
course 1.1967 and again in 1976: In August, 1972 the 
tumor nlass was noted, biopsy of which revealed a 
pleomorphic P a Lather JF. Brady, M.D. 
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citrate scar Yr E? Obst. DR Sept., 
1973» JL 42 y" 3c. d hes Tie Division of 
Mec icine, University of Caifornia, 

ad. Nuclear Medicine Service, 
Administration Hospital, S 





sar Diego, 





“The authors ‘Suramarize- then study of 100 patients 
with neoplastic disease following administration of s 
millicuries of gallium 67 citrate. Both Anger-type 
scintillation cameras and rectilinear scanners were 
used for determining the foci of gallium activity be- 
tween 48 and 120 hours after its administration intra- 
venously. Almost half of the patients stucied had 
bronchogenic carcinoma and of these 96 per cent had 
positive scans. Over-all, the authors found a 72 per 
cent positivity of scans. 

The authors subdivided their patients into 7 
groups depending upon the relationship of the scan 
appearance with information on the extent of the 
neoplastic disease as determined by other means. Of 
particular interest was their Group 1 in which the 
scan located neoplasms when other methods failed 
and this occurred in 3 per cent of their patients. 
Group 7 was likewise i interesting in that the scan was 
considered to be a false negative which applied to 14 
per cent of the patien ts in their series. 

The article includes 3 tables which summarize the 
detectability of the various lesions studied. Also in- 
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cluded are 6 figures showing the results of the gal- 


lium scans.— Merle K. Loken, M.D. 


FaAwELL, WitLtiAM N., and Carz, Boris. At- 
tempt at thyroid ablation with radioactive 
iodine for the treatment of ophthalmopathy 
in Graves’ disease. Am. Y. M. Sc., June, 1973, 
265, 467-472. (Address: William N. Fawell, 
M.D., Southern California Permanente Med- 
ical Group, 1050 West Pacific Coast High- 
way, Harbor City, Calif. 90710.) 


Thirty-six patients were studied at the Thyroid 
Clinic of the University of Southern California-—Los 
Angeles County Medical Center. Group 1 included 
25 patients who were treated initially with conven- 
tional doses of iodine 131 for control of Graves’ dis- 
ease; Group u included 11 patients who had subtotal 
thyroidectomy as initial treatment for Graves’ dis- 
ease. All patients were being maintained in euthyroid 
state with desiccated thyroid or levothyroxine or 
triiodothyronine. In each group attempt was made 
to ablate the residual thyroid function by treatment 
of the ophthalmopathy of Graves’ disease. Total 
ablation, however, was accomplished in only 1 pa- 
tient. In Group 1 the average iodine 131 treatment 
dose was 123 mc and in Group 11 95 mc per patient. 

Seventy-seven per cent of the patients showed 
symptomatic resolution of chemosis, lacrimation and 
infiltration. A lack of improvement in proptosis in 
75 per cent of the cases resulted; yet, proptosis was 
well tolerated when the irritative syndrome had been 
ameliorated. There was no progression of the exoph- 
thalmopathy or visual loss resulting in blindness in 
these patients after therapy was instituted. Seven of 
9 patients showed resolution of pretreatment pre- 
tibial myxedema. Post treatment thyroiditis de- 


veloped in a'single patient. Long acting thyroid 
stimulator assays before and after treatment did not 
yield consistent conclusions.-—YoAn T. Underberg, 


M.D. 





:hanical precision is a matter 
perfection...the ultimate in 
uracy. Something all design- 
appreciate, but few make the 
rt to achieve. Profexray engi- 
r Fred Balster, knows that. But 
ilsoknows when to break rules. 
or example, consider the fluo- 
sopic carriage on Profexray's 
:S table. A massive, sturdy 
cture that weighs nearly 300 
inds, How do you make it 
ve smooth as butter through 
aplete 180° reversals of stress? 
arly a problem of precision. 
2 that Mr. Baister solved with 
ppy' bearings. 

‘ou see, standard precision 
-bearings roll well only when 


“Every x-ray 
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Fred Balster 


held absolutely rigid. Put them in - 
a heavy fluoroscopic carriage, 


and it occasionally becomes diffi- 


cult to move. A hitch here. A catch - 
there. Sometimes just a touch ^ 
more effort. Because the bearings — 
skew. Twist a standard bearing line 
ever-so-slightly and it slides in- . mer 
stead of rolls. And 300 pounds ^“ 


feels like 300 pounds. 


So Profexray tables use a spe- 
cial anti-skew bearing. One that. 


over. Respot 
'. slightest touch. | | 
Around. Where you want it is 

- where it goes. Easily. Consistently. 
Before you decide, before you 






nstantly to the - 
Jp. Down, Over. . 


‘buy, look into Profexray's new 


ine of third-generation equip- 






é a n 
ou'll.find dozens of fea- 


§ that-are causing designers 


"gives" a little when you move  .. Becau: 


the table. 


Put one of our bearings in a 1- - 


horse motor, and it would blow in. el d TIT Ei 
Litton. Des Plaines, | 


a month. But in a fluoroscopic 
carriage, itlasts forever and works 


like a charm. And the fluoro- 
scopic carriage hovers gracefully - 
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uipment designer knows 
the importance of precision movement. But some 
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don't pay enough attention to it." 





X-ray service 


that's three ways better. 


This is the first X-ray system with 
designed-in serviceability. A three-part 
program approach helps you get the 
most from your X-ray equipment and keep 
it operating! 


Siemens Optimatic generator systems are 
equipped with an Automatic Fault Finder 
that tells you if your X-ray equipment is 
functioning normally. It also provides an 
easy way to find out what's wrong 
whenever faults occur. No more guessing. 
In the event of malfunctions, the 
Fault Finder, built into the control 
cabinet, helps pinpoint the problem. 


á 






















No time-consuming and complicated 
circuit tests and measurements are needed 
Hepair work can be started immediately. 
Designed-in serviceability from Siemens. 


Finding a fault is one thing. Having the 
parts to correct it is something else. 
Siemens Service Support Kits contain all 
of the most frequently used parts and 
easy-to-understand manuals in a compact 
carrying case. Each Siemens service 
center has them. You can even purchase 
your own. Designed-in serviceability with 
modular systems from Siemens. 


Your Siemens serviceman carries a 
complete microfilm history of every X-ray 
system he services. This case history 
includes circuit diagrams, installation, 
modification and service records. 

It's portable, eliminating the need to 
check office files for vital infarmatian 





Siemens offices have duplicate case 
histories. If difficult technical problems 
arise, or if special components are 
needed, a single telephone call brings 
an efficient solution. 


Siemens X-ray Service System. You're 
dealing with the shortest, surest servic: 
system possible. The one with designe 
in serviceability that’s three ways bette 
Another good reason to see your 
Siemens specialist. 


Siemens Corporation 
Medical Systems Division 
186 Wood Avenue South 
Iselin, New Jersey 08830. 
(201) 494-1000. 


Searle puts it all together... with the new 
Micro Dot Imager. 


A new Multi Imager that produces up 
to 80 images on a single film. 


It's taken us some time but at last we 


can offer Pho/Gamma users a display 


system that puts it all together. Gone 
is the expensive and tediously 
inaccurate pulling of Polaroids. Gone 
is the unrétiable-and complicated 
35 or 70 mm mechanical transport 
system. 

The new'Micro Dot Imager > 
electronically minifies and 
manipulates the imáges across the 
CR¥ screen and displays them on a 
choiee. of three different 
conventionally sized X-ray films.. 
handled and processed with 
conventional techniques. 


In addition the new Micro Dot Imager 
provides the following exclusive 
benefits. 


Clinically Oriented. 


e Choice of either5 x 7 or8x 10 
X-ray film sizes:as well as the 
competitively available 11 x 14 
film size. 


e Built in whole bodyi imaging with 
choice of each view presented in 
dual intensity on the film to 
facilitate diagnosis or the more 
economical two views with single 
intensity. 


* Highest cine sequential time per 
frame resolution of up to 80 
frames/study. 


e Organ-specific push buttons 
autcmate, standardize and speed 
the proper exposure settings for 
routinely performed studies. 

Simpl fied Operation 

e Light emitting diode (LED) display 
indicates system status and 
exposures available for format 
selected as well as exposures 
rerraining on the individual film. 


e Absolute exposure control insures 
consistent day to day and week to 
week exposure levels on a separate 
but built in high resolution, high 
unitormity CRT. 


Economical Operation 

e A variety of film sizes guarantees 
the lowest operational cost of any 
imager offered. 

e System designed lightweight, low 
cost cassettes with future daylight 
unloading capability. 





e Built in view-box saves space as 
well as steps. 


And what's more, the Micro Dot 
Imager's inherent reliability is backed 
by a team of factory trained service 
engineers that perform on-site 
service for your total camera system. 
There is no longer any need to be 
concerned about system service 
responsibility, or here today, gone 
tomorrow...'pack it in the box and 
we'll service it at our factory" 
suppliers. 


SEARLE 


Searle Radiographics Inc. 
Subsidiary of G. D. Searle & Co. 
2000 Nuclear Drive 

Des Plaines, Illinos 60018 
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od products alone don’t 
ve problems... it’s how 
y're used within a total 
tem that really counts. 


y time you talk with one of us... 
re really talking to a Medical Re- 
ces Consultant — an expert — 
1 product peddler. After all, we're 
originators of color-coded filing 
'e've seen the inside of more hos- 

record rooms than all the rest 
together, so it stands to reason 
know what we're talking about. 
re real live problem-solvers who 
w how to put it all together... the 


t combination of products and ser- 


s that will work for you. 
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Take our Color-Coded X-Ray jack- 
ets for example. It’s a great x-ray 
jacket . . . a real workhorse . . . but 
that's only the beginning. We have a 
constantly expanding line of products 
and services, developed as a result of 
our daily exposure to your problems. 


We're selling just one thing — 
expertise in the retrieval and dissemi- 
nation of medical and diagnostic in- 
formation. We mean that! 


Hospitals and health care facilities 
are our business . . . our only busi- 
ness. Each one of our Medical Re- 
sources Consultants has a broadly 
based exposure of from 200-300 hos- 
pitals. We know your problems and if 


AMES COLOR-FILE CORPORATION 


1 


2 Park Street, Somerville, Mass. 02143 
Talanhnne (A17) 776-1142 


PRODUCTS 


IMPLEMENT 





we don’t already have the solution 
we're working on it. : 


.. So hire yourself a consultant 
the price of a radiology jacket... 
the Color-File representative clos 
to you. See listing on reverse side 





OF anatomical Dreakdown 0 
films within master jacket. 


Special coding may be 
added by use of Ames 
color-coded pressure 
sensitive tapes. 


Natural Wallet stock 
provides added strength 
over conventional 
manilla or bleached 
stock. Color minimizes 
soiling. 


Pocket. may be attached 
for holding radiology 
reports. 


Pocket may be attached 
between seams, thus 
eliminating any build-up 
in file. 


Self-expansion 
feature. Jacket 
expands as material 
is added. 
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Special heavy-duty vinyl x-ray 
organizer made for maximum 
strength and flexibility. Super- 
strength heat-sealed pocket. 


SLIP AND MAIL TODAY!!! C" 





| AMES COLOR-FILE CORPORATION 
| 12 Park Street, Somerville, Mass. 02143 


Tel. 617 776-1142 


[] PLEASE HAVE YOUR PROBLEM-SOLVER 
CALL FOR AN APPOINTMENT 

[] PLEASE SEND INFORMATION ON YOUR 
COLOR-CODED X-RAY JACKET 

[] PLEASE SEND INFORMATION ON OTHER 
PRODUCTS AND SERVICES 




















The Ames Color-File line of color-coded 
products complements efficient procedures 
in information flow and handling. Color- 
coding controls records while in file by 
pinpointing misfiles. Insert envelopes help 
conserve radiologist's time by organizing 
films within the master jacket. Ames Color- 
File tapes aid in retrieving information by 
category rather than by number. Exam- 
ples: purging files and prevention of acci- 
dental destruction (minor patients, teach- 
ing files, etc.), proven pathology, A.C.R. 
code. 


G.I. - Putty Head & Neck - 
Special Procedure - Olive 
Nuclear Medicine - Grey 

B.E. - Goldenrod 
» Miscellaneous - White 


Master jacket made from 

11 pt. natural wallet. (Also 
available in Manilla.) Availa 
flat or self expansion style 


Black copy design 
printed to each c 
er's specifications 






Color-coded 10 co 
either 2 or 3 posit 
terminal digit filim 


Year code designa 
(standard feature). 






Ames color-coded 
sensitive tapes, p 
to size, fulfill a va 
coding needs, (cha 
code, indicate tea 
films, etc.). | 









comprehensive record control at 
mation handling, offer further as 
in the record room. 








sili Consulting services are a” 
LA Ames vinyl guides, index guides and through our subsidiary, Medical 
shelving units assist in the quick location Systems Inc.. for Bus UAR rec 
of x-rays in-file. Ames sign-out guides and ‘lon and relocation planning: wor 
name title organizers facilitate the location and con- mance measurement: installation 4 
trol of x-rays out of file. version to unit number termir 
institution Supporting products, such as radiation systems; design and implement 
therapy jackets, loan envelopes, angio file central appointment and charge » 
address folders and specially designed items for systems. 
st — AMES COLOR-FILE CORPORATION 
HOME OFFICE / 12 PARK ST., SOMERVILLE, MA. 02143 © 617-776-1142 
e Southeastern Office /Atlanta, Ga. 404-457-0802 € Northwest Office/Lafayett 
area code tel no. ext. 415-283-0286 e So. California Office /Long Beach, Cal. 213-425-8778 € So. Ce 





Office / Jackson, Miss. 601-939-1820 e N.Y. Office 212-736-0119 e Southwest 


THERMOGRAPHY is — rly, 
detection of breast cancern’ j 


TH ERMOGRAPHY is important in Z di: aC 


AGA THERMOVISION’is used in mofe ho: 
around the world than the next two 
thermographic systems combined. 


please turn the page 





Only AGA Thermovision 


Offers these unique features: 





© Fast High Speed Scanning. 
For continuous dynamic 
image presentation. 


o Isotherm Function. 
Mapping heat patterns 
within IC. 


o Color Monitor. 
Essential for observation 
of thermal transients. 


o Interchangeable Optics. 
For variable field of view. 


This 12-page brochure 
gives you detailed information 
on AGAThermovision and 

. Medical Thermography. 








AGA Corporation, 550 County Avenue, Secaucus, N.J. 07094 
phone (201) 866-3344 


[] Please send me the AGA Thermovision brochure. 


C] Please phone me to arrange a personal discussion or demonstration. 


name . i E l title l uum 





affiliation. 


address __ 





City à state x -Zip code. 





telephone 
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é CAT. No. 712 ù 


@ 14° x 56" VIEWING AREA, 
READ 5— 11" x 14°S 


+ NYLON FILM GUIDES 


* TILTING MOUNT 
ON MOBILE BASE 
AVAILABLE 


e FILM ON REELS 
THE FAST, EASY WAY 


A new illuminator specially designed to read 14" wide 
films in long lengths from reels. Units feature fluorescent 
lighting with five 11 x 14" areas and individual control 
of light in each area. Film is pre-wound on a reet. 


The reel is inserted into the holder and the film threaded 
through nylon guides onto takeup reel, Turn the handle 
to move the film across the viewer from reel to reet. 


iluminator can be wall mounted or ordered with its 
own mobile base. 


Cat. No. 711: Tuminator with (2). two reels 6634". W, ior 
Hoi" 


Cat. No. 712: Hiuminator & mobile base Base 867 H, 16" 
D, (iliustrated! : 


Cat. No. 713: Extra reel, 


REQUEST COMPLETE CATALOG. 


S. & S. X-RAY PRODUCTS INC. 


The Complete Line of 
X-Ray Accessories 








87-93 JAY STREET 
BROOKLYN, N.Y. 11201 


Telephone: 212-852-6900 


ONE OF THE MANY S & S ACCESSORIES 
SOLD BY YOUR LOCAL X-RAY DEALER 











CHARLES €. 
PUBLISHER 
THE ROENTGENOGRAPHIC.DIAGNOSTE 
AOR 
Steven H. Cornell, Univ. of lowa, 10 d CH. 
the first time current knowledge about piin T 
and angiographic diagnosis of lesions of the 
thoracic aorta is brought together. Techniques-of 
roentgenography, fluoroscopy and catheter 
aortography are covered in detail. Patient prepa- 
ration, anesthesia, methods of catheter insertion, 
catheters used currently, contrast media, image 
recording methods and postaortography patient 
care are thoroughly discussed. 75, 292 ppe 220: 
Io Gower a 








ULCERATIVE AND GRANULOMATOUS 
COLITIS by Z. T. Bercovitz, Joseph B. Kirsnet, 
Arthur E. Lindner, Richard H. Marshak, Rene B. 
Menguy and Sheldon €. Sommers. This study is 
divided into four principal.parts, each written by 
a leading authority in his field: pathology, 
radiology, medicine and surgery. Current know- 
ledge of the etiology of these conditions is 
summarized and the way for future research in 
this area is pointed out. 725, 4/6 pp. (7 x 10), 
239 il, 7 tables, $35.50 


THE PHYSICS OF RADIOLOGY (3rd Ed., 3rd 
Ptg.) by Harold Elford Johns and John Robert 
Cunningham, both of Univ. of Toronto, Toronto, 
Canada. Now completely up-dated, new sections 
devoted to computer techniques and the solid 
state dosimeter lithium fluoride have been added. 
Many chapters have been expanded ío include 
the latest in modern techniques. "This book can 
be recommended without reservation to all radi- 
ologists and radiation physicists and should be 
strongly considered by them as a textbook for 
their students." — JAMA 774, about 812 pp. (6 
3/4 x 9 3/4), 398 iL, 92 tables 


THE DOCTOR'S LAWYER: A Legal Handbook 
for Doctors by Mare J. Lane, Chicago Bar 
Association, Chicago. Discussions from the legal 
point of view, but devoid of legal jargon, include 
partnerships, going corporate and profit-sharing 
and pension plans in corporations, trimming 
income tax, avoiding malpractice litigation, doc- 
tors’ roles in Medicare, estate planning, buying 
versus leasing and insurance. 74, about 105 pp. 
(8 1/2 x 11), 6 i, 8 tables 

© Orders with remittance sent, on approval, postpaid « 


301-327 East Lawrence Avenue 
Springfield * IHlinois-62717 
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recision radiation therapy. 





The new TherX universal | 
idiation therapy simulator 

is in a class by itself in 
viding the highest degree 
Í precision, versatility, and 


and trial setups made under 
conditions comparable to 
actual treatment. TherX 
operation is controlled at the 
patient's side, or remotely 
convenience. A unique with console readout of all 
ature is the 12-1/2° image iii significant treatment factors. 
intensitier-television system br TherX is equally valuable as a 
viewing large treatment fields. teaching tool, or as an aid to the 
Using diagnostic x-rays, TherX most sophisticated radiotherapist 
provides means for pinpointing in developing comprehensive 
tumors, confirming entry and exit treatment plans for Co, linear 
ports, and verifying beam cover- accelerators, or in brachytherapy 
Je at every phase of the treatment. planning. Picker Corporation, 
Thus, the vital radiation beam/ 595 Miner Road, Cleveland, 
oatient relationship can be studied Ohio 44143. Images for health. 
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ONE OF THE C..T. COMPANIES 
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Photo: Courtesy Boston Hospital for Women, 
and Joint Center for Radiation Therapy, 
Harvard Medical School 
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ell-tolerated retrograde cystourethrography 





Specifically packaged. 250 ml. in calibrated Well tolerated. No irritation or other unde 
500 ml. bottle for dilution with sterile water or able effects have been reported following its 
5 per cent dextrose solution. administration in clinical investigations.* 


Complete ina single unit. For greater dilution “Data on file at Sterling-Winthrop Research Institute, 


capacity—calibrated bottle conveniently suited TT 
to 1 to 1 dilution. For flexible dosage range— the specific for retrograde cy stourethrogra 


concentration is easily adjusted over a New Hypaque -Cysto’ 


wider range. 
brand of 


meglumine diatrizoate, USP 


a logical addition to 
the expanding Hypaque® 
product line 


Hypaque-Cysto: 


brand of 
meglumine diatrizoate, USP 


Sterile Aqueous Solution 

For Retrograde Cystourethrography 

Description: Hypaque-Cysto is a radiopaque medium which 
contains approximately 141 mg. organicaily-bound iodine per 
mi. it is a 30 per cent (weight/volume) sterile aqueous solu- 
tion of the meglumine salt of 3,5-diacetamicio-2, 4,8-triiodo- 
benzoic acid (CisHs41I 4NG,05). The viscosity is 1.94 cps at 
25°C. and 1.42 cps at 37" C. The pH is adjusted with hydro- 
chioric acid or meglumine solution, Hypaque-Cysto is clear 
and coloriess to pale yellow. it should be protected from 
strong light, The solution is relatively thermostable and may 
be autoclaved, Calcium disodium edetate 1:10,000 has been 
added as a sequestering stabilizing agent. 

Action: Hypaque-Cysto is a diagnostic radiopaque medium 
which provides visualization of the lower urinary tract. 
Indication: Hypaque-Cysto is indicated for retrograde 
Cystourethrography. 

Adverse Reactions: No irritation or other undesirable effects 
have been reported following the administration of Hypaque- 
Cysto in clinical investigations. 

Dosage and Administration: After the bladder is emptiad, 
Hypaque-Cysto is gently instilied without force, often beyond 
the first desire to micturate, but not beyond the point of 
urgency or mild discomfort. The volume required to fill the 
bladder to slightly less than capacity may vary from patient 
to patient. 

Bladder capacity in normal adults is generally 200 to 300 mi., 
and rarely, up to 600 mt. Capacity at birth is 20 to 50 mi, and 
increases about 400 per cent in the first year. In children 

3 to 5 years oid, bladder capacity is 150 to 180 mi. In 
children older than 8 years, it is in the low adult range. 

in disease, bladder capacity in adults may vary from 50 mi. in 
neurogenic "refiux" bladder to over 1000 mi. in autonomous 
bladder or chronic lower urinary tract obstruction. 

Repeat examination may be required to detect reflux, or in 
function studies. 

The concentration varies with technique and equipment used. 
Hypaque-Cysto may be diluted with sterile water or 5 per cent 
dextrose solution, as indicated in the following table. 








Final Solution 


To Make Add Contains 
Sterile water 

Final Final or 59$ dextrose 

conc, volume solution lodine 
30 96 250 ml. — 141 mg./ml. 
25 % 300 mi. 50 mi, 118 mg./ml, 
21.496 350 ml. 100 ml. 101 mg./ml. 
20 95 375 mi. 125 ml. 94 mg./mi. 
18.895 400 mi. 150 ml. 88 mg./ml. 
16.7% 450 mi. 200 ml. 78 mg./ml. 
15 9*5 500 mi. 250 mi. 71 mg./ mi. 


How Supplied: Calibrated 500 mt. dilution 
bottles containing 250 mi. Hypaque-Cysto; 
tubber stoppered, with inner remov- 
able seal and screw neck. 





Winthrop Laboralories 
New York, N Y. 100185 


Winthrop... 

the company 
that offers you 
a choice 


—————— 
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700,000, 
busy executives 
whocan: > 


If you can spend some time, 
even a few hours, with someone 
who needs a hand, not a handout, 
call your local Voluntary Action 
Center. Or write to " Volunteer, 


Washington, D.C. 20013. e 


We need you. 


The National Center for 
Voluntary Áction. 


CY advertising contributed for the public good 
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Viaxiscan asks: 
what scan 

nformation 
do you need? 








Vhole body scans? Single 
gan studies? Scan minifica- 
ion? Multiple scans on one 
ilm? Vertex views? A choice 
f image display; including 
ideo, for viewing scans 

n black and white or color? 


zeneral Electric's Maxiscan™ 
wo-probe whole body scanner 
s answering these diagnostic 
lemands, and more, with 
n-hospital performance. 
'erformance that combines 
nore usable information with 
educed procedural set-up 

ime and less chance 

f technic error. 


Aaxiscan permits skeletal 
urveys within a range of 2 feet 


Then delivers it. 











wide and 6 feet 8 inches long. 
The image, minified to fit 

14 x 17 inch film, permits 
location and diagnosis of bone 
metastases, without a series 
of small area scans. 


For any single organ, select 

full size view or minifications 

of 2:1, 3:1, 4:1, or 5:1. Up to four 
scans may be displayed on one 
film, with precise quadrant 
placement and no image 
overlap. 


During any scanning procedure, 
Maxiscan minimizes patient 
movement. Two probes, top 
and bottom, cover the required 





isoresponse of the body withou 
turning the patient. The patient 
table smoothly rolls out to 
permit changing of the lower 
probe collimator. The upper 
probe angulates through 270°, 
locks in place for safe, 
convenient collimator inter- 
change. Upper or lower colli- 
mators take only seconds 

to change. The unit's optional 
vertical plane scanning permits 
studies with patients seated 
upright, as well as vertex views 
of the brain with patients 
reclining normally. 


All scans may be viewed with 

a choice of image display: 
standard film photorecording or 
GE's optional Videodisplay unit. 
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deodisplay Processor 

» view and quantify patient 
sunt information in black and 
rite or fully functional color, 
axiscan can be combined 

th GE's Videodisplay and 
'ocessing Unit. Images are 
splayed on a video monitor; 
)unt data is stored in the 
it's electronic memory, and 
in be manipulated to enhance 
asired details and to aid 
terpretation and diagnosis. 
1hanced VDP data may be 
ayed back to Maxiscan and 
corded on 14 x 17 inch film. 
zans can also be recorded 

1 cassette tape for off-line 


playback and teaching 
purposes. Count information, 
obtained from any scanner 

or camera, can be transmitted 
from one VDP to another over 
regular telephone lines. 
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Here’s the information 


hospitals are getting 
with Maxiscan... 


performance like this 
from the Maxiscan system: 


These reproductions of 
scans, from clinical. 
examinations; illustrate 
the range of diagnostic 
information possible with 
Maxiscan and the 
Videodisplay Processor. 


A GE motion picture." - 
demonstrates the full 
capability of both units. 
Ask yourGE ~~ 
representative to 
schedule a desk top 
showing, at your 
convenience. 








These three images, from a single 
whole body scan, demonstrate how 
manipulation of data stored in the 
VDP electronic memory can 
enhance desirec details and aid 
diagnosis. The isotope used was 
99mTc Polyphosphate. At left, an 
anterior view displays raw, 
unmanipulated cata from the 





In a case of suspected pericardial 
effusion, a transmission scan (left) 
of the chest was obtained using an 
lodine 131 source. An emission scan 
(center) of the same region was 
simultaneously cbtained with the 
same probe, 15 minutes after an 
intravenous injection of 99™Tc 
labeled albumin. The heart and liver 
are outlined. Ncte how the 
intracardiac activity (central area 

of center scan) fails to fill the large 
mediastinal shacow (central blue 


General Electric Medical Systems, 
Milwaukee and Toronto. 

In Europe, Elscirt GmbH, Wiesbaden: 
Elscint France SARL, Buc. 


CEMEDAI @Rcicerroir 





memory. At right, smoothe 
is shown with a Y axis ele 
slice through the area of s 
The count profile superim| 
this image and shown sep 
center, confirms greater u 
on the right side. The pho! 
image showed only a susc 
of greater isotope uptake. 





area of left scan). This dis 
between heart size and th: 
mediastinum, is more easi 
when these two scans are 
superimposed (right); a tei 
easily accomplished on th: 
The resulting diagnosis, a 
pericardial effusion which 
to be predominantly left-si 
confirmed by the aspiratio 
ml. of fluid from an encyst 
pericardial effusion. 


Scans courtesy of Dr, M. J. Chambe 
University Hospital, London, Ontario 


From the beginning, tluoroscopy 
procedures have required a com- 
promise from x-ray equipment 
designers. Brightness, contrast, 
total available information must 
be tempered by dosage limita- 
tions. Some designers put an iris 
(mechanical or auto-gain) on the 
camera. But that merely reduces 
exposure to the camera, not to 
the patient. Others yo-yo the MA. 
But that adds a sluggishness to 
the entire system. 

Profexray engineers John 
Griser and Bob Burbury could be 
satisfied only with a third way: 
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variable-puiseda, pnotoumea 
fluoroscopy. By using the strobe- 
likeeffectofavariablelightsource, 
each exposure is optimized. The 
little photomultiplier pictured be- 
low monitors the image for a 
built-in reference computer. The 
computer automatically corrects 
KV in the system to assure uni- 
form in-put to the camera. MTF 
improves because brilliant light 
pulses yield more information 
than the same amount of light 
from a steady source. And the re- 
sult is something no other fluo- 
roscopic camera can give you: an 
absolute maximum in brightness 
and contrast, with the absolute 
minimum dosage. 
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WOME rauioilOUISIS Tei us Lie 
image quality is as much as four 
times better than anything they've. 
ever seen. Shouldn't you at least 
see for yourself? — ^ | — 

Before you decide, before you 
buy, look into Profexray's new line 
of third-generation equipment. 
You'll find dozens of features that 
are causing designers throughout 
the world to say, ^'Hey, why didn't 
somebody think of that before?” 

That adds up to a lot of right 
solutions. 


fo 


up m 
Litton — Des, Plaines; Itinóis 60018 

Litton Technology: , 
the 2nd American Revolution | 


design problem there is a 
olution and a right solution. 
They’re seldom the same.” 


Among the many rcentgen manifestations of breast lesions, 
none are more easily misinterpreted than the thickened skin or punc- 
tate calcifications seen in cancer. By themselves, they are not pa- 
thognomonic. But as a link in a chain of clinical evidence, they often 
prove invaluable. 

Skin thickening may be focal or diffuse. As a rule, the thick- 
ened skin is the result cf lymphatic obstruction. Occasionally, it 
may be invaded directly by the primary growth. 


Figure I—Inflammatory 
Carcinoma 

A. Craniocaudal View: Th 
skin of the breast is markedly 
C oa | Y thickened at (a) and fadggvery 
| €" — — i d |. perceptibly toward (bC hr 
c ae cally, the patient com@iined 
of a hot, painful and ller 


breast (peau d'orange), due to 


gu uc uL Ju | — grade 4 scirrhous adenocar 
: cinoma. 
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he same patient's contra- 
al breast was normal. 
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Figure H—Nipple Retractio 
Congenital and Mali 

lateral nipple retracti 
childhood.) 

A. Craniocaudal View" 
large carcinoma (a) has in 
vaded the nipple {b) and ski 


{c). 
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ormal contralateral breast 
bals the congenitally in- 


ed nipple (arrow); the skin 
armai. 





Radiographs and caption material from the American 
College of Radiology—An Atlas of Tumor Radiology 
Yearbook Medical Publishers, Inc. Reprints of this 
and subsequent reports available upon request. 
Piease write Eastman Kodak Company, Dept. 740, 
Radiography Markets Division, Rochester, N. Y, 14650. 
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Figure 1V—Carcinoma with Lo- 
calized Skin Thickening 

Mediolateral view reveals alim- 
ited area of skin thickening (a) 
due to the primary scirrhous 
adenocarcinoma (b) demon- 
strated well below skin level. 
Note the two prominent ves- 


EE 
earns 


sels (c) which could be dilated D 
lymphatics. — 
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Figure !H—Multicentric 
Carcinoma 

Craniocaudal view reveals a 
cluster of grade 3 scirrhous 
adenocarcinomas (arrows) 
with focal skin thickening (a) 
immediately adjacent to the 
largest lesion {b}. 


Quality, confidence and performance. Words that mean 


alot to us at Kodak. 


We believe in quality products . . . because we feel that 
when you see the name Kodak you should expect the kind of 


reliability that comes from years of experience 
radiography. 


in medical 


We're confident that the Kodak x-ray film you choose will 
do the job you want it to. And do it well. And also that you can 


be sure of getting the right film for the right job . 
it may be. 


.. whatever 


And we're always looking for new ways to enhance the per- 
formance of all our products. That’s why we worked to develop 
the KODAK X-OMATIC Films which offer you a new approach 
to improved image quality. And they provide the timesaving 


advantages of automatic 90-second processing. 

We'd like to help you. Contact your local 
Kodak Technical Sales Representative for more 
information, or consult your medical x-ray prod- 
ucts dealer. 


A commitment to quality. 
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Every area of medicine 
has its eminent specialists. 
Serial Radiography 
has Sanchez-Perez. 


The Sanchez-Perez Automatic Seriosraph is a 
specialist. And like all specialists, the Sanchez- 
Perez does not promise expertise in every facet 
of serial radiography. But it does promise the high- 
èst possible x-ray resolution. Consequently, the 
» Sanchez-Perez is ideally suited to high resolution 
" cerebrovascular studies, renography, and magni- 
fication studies. 

Each of the twelve individual cassettes has its 


own set of screens, and provides the even film-to- 
screen contact necessary for uniform detail. 

The Sanchez-Perez is compact and portable. 
It teams up with any existing x-ray unit within 
minutes -- providing special procedure capabilities 
when and where they are needed. And it is de- 
signed for horizontal or vertical use. 

Sanchez-Perez. When resolution counts in your 
serial studies. 


Litton 


AUTOMATIC SERIOGRAPH 


Des Fines B 





nere are few mysteries left in 
ie design of a television camera. 
o few, that most x-ray equip- 
ent designers simply dip into 
ie pool of existing technology to 
Ive their problems. "Not good 
Yough"' says Profexray engineer 
m Princehorn. “A doctor should 
2 able to see exactly what he 
ants to see...not just what 
me camera designer thinks is 
portant.” 

So in all the x-ray equipment 
dustry, only Profexray's TV 
imera is totally designed by an 
ray equipment designer. And 


_ only Profexrays TV camera is 


built in the same facility — virtually 


in the same room — as the rest of. 
the system. The resulting product -y€ 
will do a crummy job of bringing. 


you “I Love Lucy" reruns. It will 
do a superb job of bringing you 
critical nuances of information 
for valid radiological evaluation. 


Profexray TV cameras, then, 


are built by a team whose mem- 
bers are responsible for perform- 


ance of the total system. Not just | | 
the camera. It makes for a remark- _ 


ably better interface of logic. 
Enough to deliver an image some 
doctors tell us is four times better 
than any other. ; 





are causing designers throughout 


_the world to say, "Hey, why didn't 
somebody think of that before?” 


Because it works. 





LL] PROFEXRAY 


Litton Ges Plaines, Ilinois 60018 





Litton Technolgày: 


| the 2nd American Revolution 


*Our industry borrows from many other 
disciplines and from much other technology 
in the design of x-ray equipment. __ 
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Jim Princehorn 


it doesn’t work.” 





Iregraph A. 
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The first of its kind. Siregraph A is a remotely-controlled unit that 
allows rapid changeover from conventional examinations to angiog- 
raphy procedures by the mere push of a button. 


Siregraph A is actually two systems in one. It is a universal examina- 
tion table—with angiographic capabilities built into it. Instead of the 
patient being moved when changing from conventional procedures to 
angiographic, Siregraph A's tube system and table-top move directly 
over the center of the automatic PUCK filmchanger, built into the d 
base. The PUCK unit takes three exposures per second. 


For leg-angiographic procedures, a table-top stepping device is built 
into the system, as is a kV reduction control. Table-top shifting, kV 
selection, number of exposures and injector release are punch-card 
controlled. Angiographic procedures can be carried out over the 
entire tilting range of the table. 


With Siregraph A, patients of any size are centered in seconds 
because of the four-way table-top, and the wide travel range of the 
spotfilm device and image intensifier. Automatic parallax correction 
assures permanent centering of the object on the image intensifier 
regardless of angulation. 


Siregraph A. Two systems in one. Both designed for better’ radio- 
graphic diagnosis, patient comfort and space/cost efficiency. Depend- 
able, easy to operate and simple to maintain. 


For complete information, get in touch with your local Siemens office, 
or the Medical Systems Division in Iselin, New Jersey. 


SIEMENS CORPORATION 
Medical Systems Division 
186 Wood Avenue South 
Iselin, New Jersey 08830 
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Y S-2 Diagnostic Table, compact and top-performance 
Shimadzu YS-2 table is an economical diagnostic table yet 
with performance comparable with more sophisticated tabies. 






it features: 
Complete spot filming up to 14" x 14", low table top 80 cm high with 15" 
Trendelenburg and yet focus table top distance 40 cm, optional combination with 
phototimer, complete radiation protection, Bucky device built-in table, extremely 
large longitudinal and lateral travel of spot film device, combination with X-ray TV, 
easy cassette loading, 7" image amplifier attached without external suspension, 90° 
swivelling out of the X-ray tube housing for tele-radiography stepless height adjust- 
ment of footrest. 





HD150G-10 Heavy Duty X-ray Generator 


3 phase 12 pulse 1000 mA Shimadzu X-ray High Tension Unit HD150G-10 well supports 
your diagnostic purpose with following main features: silicon rectification, large capacity, 
max rating 1000 mA at 100 kV». High efficiency timer with iron presetting mechanism, 
wide tube voltage adjustable range from 20 kVp to 150 kVp at about 1 kVp steps, com- 
plete prevention of overload, electronic mAs meter convenient for correct reading. 





The symbol of accuracy and reliability INTERNATIONAL DEPT. 
Tokyo Office: 14-5, Uchikanda 1 chome, Chiyoda-ku, Tokyo 101, Japa 


S ! l 1 MADZU Cable: SHIMADZU TORYO 
Overseas Teiex: 0222-4275 SHIMADZUTO TOK JAPAN 


SGEISAKUSHO LTD. KYOT APAN : ae 
Fo LATER Kyoto Office: 1, Nishinokvo-kuwabaracho, Nakagya- ku, Kyoto 604, Ji 


Cable: SHIMADZU KYOTO 
Overseas Telex, 05422-1066 SHIMADZUSAN KYO JAPAN 
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UTFILM CHANG 


ATURES: 


ures per second 
simultaneous or 
alternate exposures 3 MODELS: 
U-35 film size 14” x 14” for ab- 


capacity f | 5 | dominal, peripheral, thoracic 


and cerebral angiography, incl. 
ard control | Y | magnification technique. 


for various applications — | L-35 film size 14" x 14" has 


"see-through" capability for ex- 
posure monitoring on TV. 


U-24 film size 24 x 30 cm (abt. 
915" x 1134") fine detail, film- 
saving changer, especially 


up For further information, suited for cerebral angiography. 
contact your local 


supplier or write: 
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;, If we can get it all together, 
| why shouldn't you? 


Sakura Medical Corporation is one of the few companies that 
can offer a completely integrated Radiographic system—all 
available from one reliable source. 


This simplifies the puzzle of trying to coordinate your radiology 
department's needs. 


Sakura has carefully engineered a system combining film, proc- 
essors and chemistry, all aimed at "9 pieces together 
for you. 


Service omeletás the picture with a world wide sales and tech- 
nical organizatjon. (The same technology that brings you the 
Konica cameras.) | 


SO why not give us or your local dealer a call today and see if 
we can get it all together for you. 


C Formerly Keuffel & Esser X-Ray, Inc 


sakura MEDICAL CORPORATION 


57 Bushes Lane, Elmwood Park, N.J. 07407 (201) 288-9555 








The RADX Panoramascope 


The Mass F imi Vsevene 


that saves you time 
and money 


This radiologist can do a day's 
diagnostic film reading in 1⁄3 less 
time than conv ehtional viewing 
by using a Panoramascope, 
capable of displaying 900 
14 x17 radiographs. He can 
retrieve any study he desires 
simply by pushing a button and 
bringing it into view. No film 

shuffling, mounting or 

Y misplaced jackets. 

n Ua T 

on a mobile base with 


additional illuminator for 
fiim comparisons. 


In minutes, a film clerk can easily 
organize, load and index a day's case load. 
The clear plastic belt containing the 
radiographs 1s motor-driven in front of 
the illuminator. The roll-fed belt can be 
driven at either of two speeds — fast for 
rapid film recovery and slow for desired 
film positioning. The Panoramascope is 
faster, quieter, takes up less space, weighs 
and costs less than one-half as much as 
other units with half the capacity. The 
Panoramascope is available im three 
models, with capacities up to 400 

14 x17 films. 





Give us a call or write RADX, P.O. Box 19164, 
Houston, Texas 77024. 713/468-9628. 
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Profexray presents a revolution- 
ary fluoroscopic table system 
with total remote control. 


Nobody else has anything like it. 


The new Program-6 system lets you 
work a complete gastro-fluoroscopic 
procedure without ever going back 
into the room. 


A six-cassette film magazine is 
loaded before the procedure — mixed 
sizes, 8 x 10, 10 x 12,.or 1t x 14 film. 
Then, direct from the remote console, 
you handle all your programing—as 
well as table top movement; table tilt; 
collimation (automatic, for spot film); 
complete automatic exposure con- 
trol; compression; fluoroscopic and 
spot-film timing; cassette size and 
mode selection; television monitors; 
intercom. The convenience is satis- 
fying. The time-savings can be 
enormous. 


. The basic Program-6 system in- 
— cludes a new, over-sized 90/90 flu- 
. oroscopic table with over-the-table 
. tube; a cesium-iodide, dual-field 9" 


. image intensifier with TV viewing; 





Litton 


control console; a six-pulse, three- 
phase 800 MA generator. 


It's another part of the Profexray 
radiology revolution: equipment and 
concepts to completely overthrow 
an old order of doing things, and give 
you new standards of efficiency. 


Your Profexray representative is 
ready today to fill you in on 
Program-6. Contact him, and you'll 
put an improved radiology depart- 
ment under your control. 


PROFEXRAY 


Des Plaines, Illinois 60018 


Litton technology: 
The 2nd American 
Revolution. 
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The three biggi 
names inmedica 
x-rayfilmare . 
Eastman Kodak, 
Agfa-Gevaert 
DuPont. 
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Surprised? aimed at meeting the rapidly changing de- 
Most people don't think of Agfa-Gevaert mands of radiology. pos 
as being that dominant in world-wide dis- That's how we got where weare...by 
tribution of x-ray film. But we are! delivering consistently high quality, high 
One reason is that our products are performance products! . 
designed to meet today s demanding There's more than one choice. Try us... 
diagnostic requirements Agfa-Gevaert...a name known and respected 
Another is our continuing innovative throughout the world. 


research and development programs 


Sold exclusively in the USA by 





A Division ot IPCO Hospital Supply Corporation 


.400 Columbus Avenue 
Valhalla. N.Y. 10595/(914) 769-5900 








We changed our name from Nuclear- 
Chicago to Searle Radiographics. We have 
also strengthened our organization so that 
we can offer more comprehensive service 
devoted to the field of diagnostic imaging. 
Our primary concern, however, remains 
unchanged. We want you to have the best 
possible equipment for this very vital 
procedure, because the patient is our 
ultimate concern as well as yours. - 
Saying that we do more gamma imaging 
than anyone in the world may sound 
boastful, but it happens to be true. 
Pho/Gamma is the instrument of choice 
in well over 70% of the hospitals and 
laboratories utilizing this type of diagnostic 





searle Radiographics. We do more 
gamma imaging than anyone in the world. 


tool... and for very good reason: 

The importance of the procedure is only 
surpassed by the quality of the system. 
And the quality of our system is quite 
simply unsurpassed. Pho/Gamma and 
searle Radiographics means gamma 
imaging. Need we say more? 


SEARLE 


Searle Radiographics Inc. 


(Formerly Nuclear-Chicago) 
Subsidiary of G. D. Searle & Co. 
2000 Nuclear Drive 


Des Plaines, Illinois 60018 CM-319 
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please fillin order numbers below: 


ADDRESS 


Just Off Press— 


JAMES, WAGNER & COOKE: 

Pediatric Nuclear Medicine 

Experts from both pediatrics and nuclear medicine pool their 
knowledge and experience in this authoritative reference. They as- 
sess the risks, benefits, and special considerations of nuclear 
medicine for children, as compared to other diagnostic measures. 
New modalities such as pediatric angiography, ultrasound, body com- 
position studies, and in vitro tests are covered. 


Edited by A. Everette James, Jr., M.D., Assoc. Prof. of Radiology and Director 
of Radiological Research; Henry N. Wagner, Jr., M.D., Prof. of Radiology and 
Director of Nuclear Medicine; both of The Johns Hopkins Univ. School of 
Medicine; and Robert E. Cooke, M.D., Vice Chancellor and Prof. of Pediatrics, 
Univ. of Wisconsin. About 560 pp., 375 figs. About $30.00. April. 

Order #5108-9. 


POZNANSKI: 
The Hand in Radiologic Diagnosis 


A unique guide to normal variations and abnormalities of the hand, 
and manifestations of congenital malformation syndromes and ac- 
quired disorders. The author describes a new method of evaluation 
through measurement of hand bones and pattern profile analysis. 
Special emphasis is given to recognition of congenital disorders in 


the child’s hand. 


By Andrew K. Poznanski, M.D., Prof. of Radiology, Univ. of Michigan. About 
590 pp., 640 figs. About $27.50. March. Order #7327-9. 


Initial Series Volumes— 


Reuter & Redman: 
Gastrointestinal Angiography 
292 pp. 268 figs. $17.00. Oct. 1972. Order #7565-4. 


Forrester & Nesson: 
Radiology of Joint Disease 
474 pp. 554 figs. $22.50. May 1973. Order #3817-1. 


Eaton & Ferrucci: 
Radiology of the Pancreas and Duodenum 


399 pp. 378 figs. $21.00. Oct. 1973. Order #3310-2. 


To become a subscriber to Saunders Monographs in Clinical Radiology 
beginning with the Poznanski volume, enter SMCR in coupon. 


— OU — cy cc — D D eee 


SWAB. SAUNDERS COMPANY mn | 
LOW) a Ws Philadelphia, Pa. 19105 | 


To receive titles on 30-day approval, | ]Please bill me 


L]Check enclosed— Saunders pays postage 
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RADIOLOGY OF THE SKULL AND BRAIN: ` 
Volume I: Angiography E i "t M zu 


The second volume of an outstanding atlas, this new book focuses on the cere- : 
bral vascular system. Esteemed contributors examine the need for anesthesia 
for neuroradiologic techniques, describe various angiographic techniques, and 
consider complications that may result. More than 15 chapters describe specific 


veins and arteries. 


Edited by THOMAS H. NEWTON, M.D.; and D. GORDON POTTS, M.D.; with 63 contributors. 
July, 1974. Volume Il in 4 books (tentative), approx. 1,960 pages, 8!" x 11", 4,059 


ALSO OF INTEREST: 


illustrations. 


A New Book! 


THE LUNG: RADIOLOGIC- 
PATHOLOGIC CORRELATIONS 


This new reference can provide you with an 
additional definitive criterion for diagnostic 
evaluation. It correlates radiographic and path- 
ologic findings so that you will have a combina- 
tion of diagnostic aids at your disposal. Much 
of the material is the product of long-term 
roentgen anatomic and roentgen pathologic 
correlative studies of inflated lung specimens. 


By E. ROBERT HEITZMAN, M.D. December, 1973. 381 
pages plus FM I-XII, 7" X 10", 429 illustrations. Price, 
$32.50. 


Heitzman 


A New Booki 


BASIC SCIENCE PRINCIPLES 
OF NUCLEAR MEDICINE 


This new volume carefully examines the scien- 
tific basis for the practice of nuclear medicine. 
It includes excellent sections on: relevant mathe- 
matics; nuclear physics; physical chemistry; 
tracer kinetics; radiation biology; electronics; 
specific instruments; statistical principles; and 
computer science. 


Edited by CHARLES M. BOYD, M.D.; and GLENN V. 
DALRYMPLE, M.D.; with 11 contributing authors. May, 
1974. Approx. 320 pages, 8" X 10", 264 illustrations. 
About $21.75. 
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Right Parasternal Stripe: A New TA Shadow and a Contribution to 
the Nature of the Retrosternal Line. THeovore E. Keats, M.D. 

Golfer's Fractures of the Ribs: Report of 3 Cases. Sjanriar Rasan, M.D. 


The Effect of Silicone Coatings on Thrombogenicity. SrEPHEN Durst, 


BRADLEY S. JOHNSON, AND KURT AMPLATZ, Me D. 


Posterior Oblique Tomography at an Angle of 55° in Chest Koeni iio. 
GÉRARD Favez, M.D., CLAUDE iuo M.D., AND el 
Herzer, M.D. 


The Potential of Magnification PN T. Sinko. p. p. D. F. re 
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specific for Drip Infusion Urography 


“meglumine diatrizoate, USP 


* Extremely low sodium content (less than 0.02 mg./ml. in stabilizing 
agent )—of special advantage in patients with congestive heart failure. 


* Highly diagnostic urographic contrast—reduces the need for 
retrograde pyelography. 


* Good systemic tolerance.* 





"Consult important product information cn next page for patient selection, 
prescribing, and precautionary recommendations. 


À logical 
addition to. 
the expanding 


Hypaque* 
product line 


Hypaque- 
DIU 30^ 


brand of 


vlumine 
diairizeste, USP 


Sterile Aqueous Solution 

For Infusion Urography 
Description: Hypaque-DIU 30 per 
cent is a solution of meglumine 3, 
5-diacetamido-2, 4, 6-triiodoben- 
zoate (CisHeslaN30e). The 30 per 
cent solution (weight/ volume) 
contains approximately 141 mg. of 
organically-bound iodine per ml, It 
has a viscosity of 1.94 cps at 25'C. 
and 1.42 cps at 37°C. The pH is 
adjusted with hydrochloric acid or 
meglumine solution, The sterile, 
aqueous solution is clear and color- 
less to pale yellow. Hypaque-DIU 
30 per cent is relatively thermo- 
stable and may be autoclaved. It 
should be protected from strong 
light. The solution contains calcium 
disodium edetate 1:10,000 as a 
sequestering stabilizing agent. 
Action: Hypaque-DIU 30 per cent is 
a diagnostic radiopaque medium 
which provides visualization of 
internal structures. 

Indication: Hypaque-DIU 30 per 
cent is indicated for infusion 
urography. 

Warnings: Usage in Pregnancy. No 
teratogenic effects attributable to 

a 60 per cent solution of Hypaque 
meglumine have been observed in 
reproduction studies in animals. 
However, before administration of 
Hypaque-DIU 30 per cent to women 
of child-bearing potential, the 
benefit to the patient should be 
carefully weighed against the pos- 
sible risk to the fetus. In addition, 
most authorities consider elective 
contrast radiography of the abdo- 
men contraindicated during 
pregnancy. 

Serious or fatal reactions have been 
associated with the administration 
of radiopaque media. It is of utmost 
importance that a course of action 
be carefully planned in advance for 
the immediate treatment of serious 
reactions, and that adequate and 
appropriate facilities be readily 
available in case a severe reaction 
occurs. 
Contrast media have been shown to 
promote the phenomenon of sick- 
ling in individuals who are homo- 
zygous for sickle cell disease when 
the material is injected intra- 
vascularly. 

The results of PBI and RAI uptake 
studies, which depend on iodine — 
estimations, will not reflect thyroid 






function for up to 16 days following 
administration of iocinated uro- 
graphic media. However, function 
tests not depending on iodine esti- 
mations, e.g., T3 resin uptake and 
direct thyroxine assays, are not 
affected. 

Precautions: Before a contrast me- 
dium is injected, the patient should 
be questioned for a history of al- 
lergy. Although a history of allergy 
may imply a greater than usual 
risk, it does not arbitrarily contra- 
indicate the use of the medium. 
Premedication with antihistamines 
to avoid or minimize possible al- 


lergic reactions may be considered, 


Diphenhydramine hydrochloride 
(i.e., Benadryl&), however, should 
not be mixed with Hypaque-DIU 30 
per cent since it may cause precipi- 
tation. The intravenous injection of 
a test dose of 0.5 to 1 ml. of the 
contrast agent before infusion of 
the full dose has been employed in 
an attempt to predict severe or 
fatal adverse reactions. The pre- 
onderance of recent scientific 
iterature, however, now demon- 
strates that this provocative test 
procedure is not reliably predictive 
of serious or fatal reactions. 
Severe reactions and fatalities have 
occurred with the test dose alone, 
with the full dose after à nonreac- 
tive test dose, and with or without 
a history of allergy. No conclusive 
relationship between severe or 
fatal reactions and antigen-anti- 
body reactions or other manifesta- 
tions of allergy has been estab- 
lished. A history of allergy may be 
useful in predicting reactions of a 
mild or intermediate nature. 
Caution is advised in patients with 
severe cardiovascular disease and 
in patients with a history of bron- 
chial asthma or other allergic 
manifestations, or of sensitivity 
to iodine. 
in myelomatosis, urography should 
only be performed with caution. If 
a weak protein-binding agent such 
as a diatrizoate is used for the 
procedure, it is essential to omit 
preparatory dehydration, to admin- 
ister fluids, and attempt to alka- 
linize the urine. 
Immediate adverse reactions to 
infusion urography have not been 
reported to occur at a higher fre- 
quency or with greater severity 
than with routine excretory urog- 
raphy. However, sequelae of this 
procedure are possible some hours 
after the examination. Infusion 
urography imposes a sudden os- 
motic load. This should be consid- 
ered in patients with established, 
decreased glomerular filtration and 
renal tubular damage. In addition, 
these patients may also have coex- 
isting or associated cardiovascular 
disease, Therefore, there is a 
possibility of the development of 
congestive heart failure hours 
after the procedure. 
Because of the possibility of induc- 
ing temporary suppression cf 
urine, it is wise to allow an interval 
of at least 48 hours to pass before 
repeating infusion urography in 
patients with unilateral or bilateral 
reduction of normal renal function. 
Preparatory dehydration or abdom- 
inal compression may not be 


necessary in infusion urography. In... s 
infants and young children and in |. —-. 
azotemic patients, especially those; «. ; "p 
with oliguria, dehydration is cafe «39 A e OU 


sidered dangerous. QS 
Adverse Reactions: Reactions ac- 
companying the use of contrast 
media may vary directly with the 
concentration of the substance, the 
amount used, the technique used, 
and the underlying pathology. 

The following have been reported 
after administration of diatrizoates 
and other iodinated contrast media. 
Cardiovascular réactions: vein 
cramp and thrombophlebitis fol- ` 


lowing intravenous injection, rare — 


cases of cardiac arrhythmias, hy- - 


pertension, hypotension and shock, F l 


and cardiac arrest. Allergic reac-. =. 


tions: asthmatic attacks, nasal and © 
conjunctival symptoms, dermal: ^ 


reactions such as:ürticaria, and. 
rarely, anaphylactic reactions. 
Signs and symptoms related to the 
respiratory system: pulmonary or 
laryngeal edema, bronchospasm; 
or to the nervous system: restless- 
ness, convulsions. Other reactions: 
flushing, pain, warmth, nausea, 
vomiting, anxiety, headache, dizzi- 
ness, hernatoma, and ecchymosis. 
Occasionally, transient proteinuria, 
and rarely, oliguria or anuria. 
Rarely, immediate or delayed 
rigors can occur, sometimes ac- 
companied by hyperpyrexia. Infre- . 
quently, ""iodism" (salivary gland 
swelling) from organic iodinated 
compounds appears two days after 
exposure and subsides by the 

sixth day. (s 

Dosage and Administration: The 
recommended dose for infusion 
urography is calculated on the 
basis of 2 ml. of Hypaque-DIU 30 
per cent per pound of body weight. 
The average dose of the solution 
for adults is 300 ml.; for optimal 
results, a minimum dose of 250 ml. 
should be used. A maximum dose 
of 400 mi. is generally sufficient 
for the largest of subjects. 

The solution is infused over a 
period of three to ten minutes. 
Radiographs are usually taken at 
10, 20, and 30 minutes from the 
beginning of the infusion. Earlier 
films may be obtained for the 
evaluation of hypertension. Nephro- 
grams are usually obtained at the 
end of the infusion, and voiding 
cystourethrograms are usually ob- 
tained 30 minutes after the begin- 
ning of the infusion. 

How Supplied: Calibrated bottles of 
300 ml., rubber stoppered, packed 
with and without sterile disposable 
intravenous infusion sets. 


LIT ——-—e yd 
Winthrop Laboratories, New York, N.Y. 10016 


Winthrop... fe , 
the i i 
company 
that offers 
you a 
choice 
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ina total of 198 Patients 


e Lower incidence of adverse reactions with drip infusion 
Drip infusion — 7.4% (10 of 135 patients) had reactions 
Injection — 19% (12 of 63 patients) had reactions 
See brief summary on next page for reactions which can occur 


e Good visualization vvith both techniques 
Drip infusion — 84.476 were of excellent to fair quality 
Injection — 7 5.426 were of excellent to fair quality 


e Methods of administration 
Drip infusion — 100 ml. of 10.3% meom iodipamide 


infused over a 30-minute period 
Injection — 20 ml. of 52% meglumine iodipamide injected 


over a 10-minute period 





(Meglumine lodipamide Injection U.S. 


in 100 ml. single-dose bottles 
ready-to-use for drip infusion cholangiography and cholecystography 


*information on file at Squibb Institute for Medical Researct 
& 


," IUIBB HOSPITAL omsion For brief summary,*see next page 
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nolangiography and 
holecystography 


;:HOLOGRAFIN' 
/IEGLUMINE 
'OR INFUSION 


Meglumine lodipamide 


njection U.S.P.) 


(:HOLOGRAFIN 
VIEGLUMINE 


Meglumine lodipamide 


njection U.S.P.} 


-holografin Meglumine for Infusion 
Meglumine lodipamide Injection 
LS.P.) is asterile aqueous solution 
roviding 10.3% meglumine iodipa- 
ude with 0.32% sodium citrate as a 
uffer and 0.04% disodium edetate 
sasequestering agent. The bound 
adine content is about 5:1% (5.1 
100 ml.). The solution contains 
pproximately 0.91 mg. (0.039 
1Eq.) sodium per ml. (91 mg./100 
a). 

Cholografin Meglumine (Meglu- 
aine lodipamide Injection U.S.P.) is 
sterile aqueous solution providing 
2% meglumine iodipamide with 

329 ,sodium citrate as a buffer and 

.04% disodium edetate as a se- 
uestering agent. The bound iodine 
ontent is about 26% (5.2 g./20 ml.). 
he solution contains approxi- 
wate/y 0.97 mg. (0.039 mEq.) sodi- 
*n per ml. (18.2 mg./20 ml.). 
ONTRAINDICATIONS: Contrain- 
cated in patients hypersensitive 
5 salts of iodipamide; in patients 
«hibiting sensitivity reactions to 
me test dose; in the presence of 
?ncomitant severe renal and liver 
anction impairment. 

"ARNINGS: Intravenous or intra- 
“terial injections of contrast media 
ave been shown to promote the 
^wenomenon of sickling in persons 
;omozygous for sickle cell disease. 
ærform thyroid function tests, if 
dicated, before administration of 
umine iodigamide since 
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may alter results of such tests. A 
history of sensitivity to iodine per se 
or to other contrast agents is not 
an absolute contraindication to the 
use of meglumine iodipamide but 
calls for extreme caution in admin- 
istration. 


Usage in Pregnancy: The safety 
of meglumine iodipamide for use 
during pregnancy has not been 
established: therefore, it should be 
used in pregnant patients only 
when, in the judgment of the physi- 
cian, its use is deemed essential to 
the welfare of the patient. 


PRECAUTIONS: Diagnostic proce- 
dures involving use of contrast 
agents should be performed under 
the direction of personnel with pre- 
requisite training and a thorough 
knowledge of the particular proce- 
dure. Appropriate facilities should 
be available for coping with situa- 
tions which may arise as a result 
ofthe procedure andforemergency 
treatment of severe reactions to the 
contrast agent itself; competent 
personnel and emergency facilities 
should be available for at least 30 to 
60 minutes after I. V. administration 
since severe delayed reactions 
have been known to occur. These 
severe life-threatening reactions 
suggesthypersensitivity to the con- 
trast agent. A personal or family 
history of asthma or allergy or a his- 
tory of a previous reaction to a 
contrast agent warrants special 
attention and may predict more 
accurately than pretesting the like- 
lihoodofareaction although not the 
type nor severity of the reaction in 
the individual. The value of any 
pretest is questionable. The pretest 
most performed is the slow I.V. in- 
jection of 0.5 to 1.0 ml. of the 
preparation prior to injection of the 
full dose; however, the absence of 
areaction to tne test dose does not 
preclude the possibility of reaction 
to the full diagnostic dose. Should 
the test dose produce an untoward 
response, the necessity for con- 
tinuing the examination should be 
re-evaluated. If deemed essential, 
examination should proceed with 
all possible caution. In rare in- 
stances, reaction to the test dose 
may be extremely severe; there- 
fore, close observation and facilities 
for emerg Eney treatment are 
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used, some clinicians feel it may b: 
advisable to have a continuous I.\ 
infusion running prior to adminis 
tration of the drug. 
ADVERSE REACTIONS: Local re 
actions at the site of infusion o 
injection are not observed unles 
excessive amounts are extra 
vasated during the infusion or in 
jection. After too rapid administra 
tion, mild transient symptoms suci 
as restlessness, sensations o 
warmth, sneezing, perspiratior 
salivation, flushing, pressure in th: 
upper abdomen, dizziness, nauseé 
andvomitingmayoccur. Thesesymt 
toms disappear when the infusio 
or injection has been completec 
Hypersensitivity reactions ma 
occur. In rare instances, despite th: 
most careful sensitivity testing 
anaphylactoid reactions may occu 
Renal function tests may be altere: 
and renal failure may occur. 
Forfull information, consult pack 
age inserts. 
HOW SUPPLIED: Cholografii 
Meglumine for Infusion (Meglu 
mine lodipamide Injection U.S.P.)- 
10.3%—is available in single-dos: 
bottles of 100 ml. Cholografin Mec 
lumine (Meglumine lodipamide Ir 
jection U.S.P)—52%—is availabl: 
in single-dose vials and ampuls c 
20 ml. 
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We changed our name from Nuclear- 
Chicago to Searie Radiographics. We have 
also strengthened our organization so that 
we can offer more comprehensive service 
devoted to the field of diagnostic imaging. 
Our primary concern, however, remains 
unchanged. We want you to have tha best 
possible equipment for this very vitai 
procedure, because the patient is our 
ultimate concern as well as yours. 

Saying that we do more gamma imaging 
than anyone in the world may sound 
. hoastful, but it happens to be true. 
| Pho/Gamma is the instrument of choice 
in well over 70% of the hospitals and 
laboratories utilizing this type of diagnostic 


Searle Radiographics. We do more 
gamma imaging than anyone in the world. 


tool... and for very good reason: 

The importance of the procedure is only 
surpassed by the quality of the system. 
And the quality of our system is quite 
simpiy unsurpassed. Pho/Gamma and 
Searle Radiographics means gamma. 
imaging. Need we say more? 


| SEARLE | 


Searle Radiographics Inc. 


(Formerly Nuclear-Chicago) 
Subsidiary of G. D, Searle & Co, 
2000 Nuclear Drive 


Des Plaines, Illinois 60018 CM-319 





A new age ef 
radiology begins: 
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Rare Earth Imaging Systems 


olishing in RADIOLOGY in 
tober, 1972,* researchers for 
5kheed Research Institute 
scribed the properties of new 
M extremely efficient x-ray 
snsifying screens based on rare- 
ith technology. The potential 
aster x-ray imaging systems 
s evident. 
^he missing link was a film so 
anced it could match the capabili- 
» of these rare-earth screens. 
“oday 3M technology has supplied 
iit missing link in new TRIMAX 
_tro Dosage Imaging Systems. 
"Nhat this means, very briefly, is a 
^nbination of film and screens up 
«eight timer faster than conventional 
«dium-speed or detail-speed 
:Stems—with no equipment expendi- 
_ 2s, no changes in chemistry, no 
“anges in processing cycles, and no 
ange in information. 
WMhus TRIMAX marks the beginning 
ery high speed, very high resolu- 
^1 radiography—the radiology of the 
re, Radiation levels are substan- 
ly reduced. Small focal work can 
siw be done with relative ease 
-d safety. Tubes will no longer be 
aged by constant use at full 
macity. Retakes required by patient 















tables and low-powered equip- 


| vement will be virtually eliminated. 


nt instantly become more efficient. 





This x-ray was made at 70 Kvp-60 MaS 
with a conventional medium-speed 
imaging system. 





This x-ray was made at 70 Kvp-7 Y» MaS 
with the new TRIMAX Micro Dosage 
Imaging System. 





| Thousands of radiologists 
and technologists throughout the 
country have expressed their 
interest in evaluating new 3M 
TRIMAX Micro Dosage Imaging 
Systems. Faced with this 
unprecedented demand for 
demonstrations, we can 

only ask your patience and 
forebearance. 

Please believe we want to bring 
you and your patients the benefits 
of this ‘‘new age of radiology" as 
rapidly as possible. 
















*Radiology 105: 185-190, October, 1972. X-ray 
exposure reduction using Rare-Earth Oxy- 
sulfide Intensifying Screens; Robert A. 
Buchanan, PhD., Solon I. Finkelstein, M.D., and 


Kenneth A. Wickersheim, PhD. 
SIY] 


PHOTOGRAPHIC 
PRODUCTS DIVISION 
3M Center. 

St. Paul, Minnesota 55101 
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"Questo eun fari 3 tico 
acceleratore | 2 


EU 


It Leonardo were alive today, he'd 
really appreciate our linear ac- 
celerators. Because he was an | 
innovator. Ánd so are we. 

In fact, our MEVA- 
TRON series of linear 
accelerators has consis- 
tently pioneered most of 
the major advances in 
the field. 

For example, all these 
are MEVATRON firsts: 
* Retractable Beamstop- 
per * 270? Bending 
Magnet * Digital Field 
Size Readout * Indepen- 
dent (Ellis) Jaws * Phase 
Detection AFC System * Dual Dosimeter 
* Dose Rate Interlock * Swivel-Top Treat- 
ment Couch. 

In addition to the convenience features 
of Mevatron VI, the advantages of 6 MeV 
X-Ray therapy include lower primary and sec- 

ondary skin dose, improved depth dose, less 
side scatter, and improved tumor-to-total 
dose ratio. And round-the-clock utility is 
strengthened by a radiographic mode, arc and 





















eare. 


Leonardo daVinci 





full rotation operation, a compact design that fits 


most existing facilities, and a set of isodose 

charts. — 

You can learn more about Applied Radia- 
tion's Mevatron VI by asking one of our 
representatives to call on you, by visiting a 
clinic now using a Mevatron VI, or by sending 
for a free descriptive brochure. 

In the United States, write or call Applied 
Radiation, Department [J-6, Walnut Creek, 
Sone 94596. Telephone (415) 935-2250. 

In Europe, contact 
SIEMENS AG, Medical 
Engineering Group, Henke- 
str. 127, Erlangen, Germany. 
Telephone (09131) 84-2423. 

In Britain: Sierex Ltd., 15/18 
Clipstone St., London WIP 
8AE, Telephone: 01-580 2464. 

Remember, all linear accel- 
erators are not created equal. 
There is one that shows a little 
bit more genius. 


" The > Innovators 


“APPLIED RADIATION | 











Pre-treatment lymphogram using Ethiodol for contrast. Malignant | Ethiodol still present at four-month follow-up. Treatment easily 
lymphoma. assessed, 


l h fi Case summary 
i mp a IC Patient is a 45-year-old male who entered the hospital with a diag- 


nosis of malignant lymphoma involving the lymphoid and hema- 


visualization 'opoietic system. After Ethiodol (Ethiodized Oil) was instilled, ini- 


&  tialfilms confirmed the diagnosis and showed the extent of 
with Ethiodol «s 
(Ethiodized Oil) After treatment was begun, the patient was placed on a four- 
month follow-up schedule. The four-month film (shown above) 
Case study tadmished by Sidney Wallace NDS shows substantial remission. Since Ethiodol may remain in the 
The University of Texas System Cancer Center, lymphatic system for twelve months or more, readministration of 
M.D. Anderson Hospital and Tumor Institute. the contrast medium was not necessary. 


Ethiodol® Lymphography compendium available 

A newly prepared compendium summarizing information on the use of Ethiodol (Ethiodized Cil) in lymphography 
is now available. To obtain a complimentary Copy write or call the Professional Service Department Savage 
Laboratories Inc. 

CAUTION: Federal law prohibits dispensing without prescription. See facing page for additional information. 


VSAVAGE LABORATORIES, INC./5222 ELM ST./HOUSTON, TEXAS 77036/(713)667-3328 


ETHIODOL? (Ethiodized Oil) 


Summary information 
Description: ETHIODOL*. brand of Ethiodized 
Oil, contains 37% iodine in organic combination 
with poppyseed oil, 
Indications: ETHIODOL* is indicated for use in 
the radiographic exploration for lymphography. 
General indications for lymphography: The in- 
tralymphatic injection of ETHIODOL* (ethiodized 
oil) permits study of the dynamics of the lym- 
phatic system and radiographic demonstration of 
lymph vessels and lymph nodes. Following can- 
nulization and injection of a lymphatic in the lower 
extremity, the nodes in the inguinal, external iliac, 
common iliac and para-aortic areas, as well as 
the thoracic duct and supraclavicular nodes, are 
roentgenographicaily visualized. When the injec- 
tion is made in a lymphatic of the hand, the ax- 
illary and supraclavicular nodes are demon- 
strated. ETHIODOL® (ethiodized oil) 
lymphography has been found useful in the de- 
tection and evaluation of abnormalities of the lym- 
phatic system and as a guide to lymph node dis- 
section. When radiation therapy is indicated, 
more accurate placement of the parts is achieved. 
The delayed elimination of ETHIODOL* makes 
possible assessment of response to either che- 
motherapeutic or radiotherapeutic treatment. 
Specific indications for Lymphography: (1) 
The evaluation of edema of the extremities in situ- 
ations where neoplasia is suspect, (2) the detec- 
tion and evaluation of the nature and extent of 
neoplastic diseases which involve the lymphatic 
System and as a corollary in a differential diag- 
nosis of intra-abdominal masses, (3) the determi- 
nation of abnormalities in the thoracic duct, such 
as manifested by chylothorax and chyloperi- 
toneum, (4) the evaluation of surgical, chemo- 
therapeutic and radiation treatment of neoplastic 
diseases, (5) as a guide to lymph node dissection, 
(6) more accurate portal placement in the radia- 
tion therapy of lymphomata and carcinoma. 
Contraindications: Ethiodol* (ethiodized oil) is 
contraindicated in patients hypersensitive to indi- 
vidual ingredients, Ethiodol* should not be in- 
jected intrathecally or intravascularly. Lymphog- 
raphy is contraindicated in patients with a right 
to left cardiac shunt; in patients with advanced 
pulmonary disease, especially those with al- 
veolar-capillary block; and in patients who have 
had radiotherapy to the lungs. 
Warnings: intralymphatic Ethiodol* presents a 
significant hazard in patients with pre-existing 
puimonary disease characterized by a decrease 
in pulmonary diffusing capacity and/or pulmonary 
blood flow. A few fatalities have been noted in 
Such patients. With reference to this potential 
complication, recent studies indicated a signifi- 
cant decrease in both pulmonary diffusing capac- 
ity and pulmonary capillary blood flow following 
Ethiodol® lymphography without appreciable 
concomitant clinical manifestations. Care should 
be exercised in patients with other types of pul- 
monary diseases in view of the more frequent in- 
cidence of overt pulmonary complications, such 
as pulmonary infarction, in these groups. Howev- 
er, it is to be noted that pulmonary infarction, al- 
though rare, has occurred in patients without evi- 
dence of pre-existing pulmonary disease. 
Precautions: Although subclinical pulmonary 
embolization occurs in a majority of patients fol- 
lowing Ethiodol® lymphography, clinical evi- 
dence of such embolization is infrequent and is 
uSually of a transient nature. Such clinical mani- 
festations are usually immediate, but may be 
delayed from a few hours to days. It would appear 
that it is advantageous to use the smallest volume 
of Ethiodol* necessary for radiographic visualiza- 
tion. For this reason, and to prevent inadvertent 
venous administration, radiographic monitoring of 
patients is recommended during the injection. 
The timing and choice of anesthesia follow- 
ing Ethiodol* injection may be influenced by con- 
sideration of the above noted decrease in pulmo- 
nary and capillary blood flow and diffusing 
capacity. Although an average of 2 to 3 days was 
required tor complete reversibility for such tests, 
an occasional patient required up to 12 days to 


return to baseline values. 
PBI determination of thyroid uptake studies 
should be carried out prior to the tymphographic 


procedure because interference with these tests _ 


may be anticipated for as long as one year. 
Adverse reactions: The occasional observation 
of pulmonary ETHIODOL* embolization (infarc- 
tion) several hours after injection has been re- 
ported. This was noticed more frequently when 
excessive amounts of ETHIODOL were injected in 
the presence of marked lymphatic obstruction or 
through accidental intravenous injection. Radio- 
logic manifestations are fine, granular stippling 
throughout both lung fields. The clinical symp- 
toms usually noted have been mild, consisting of 
moderate temperature eievation, dyspnea, and 
cough. 

The occurrence of pulmonary invasion may 
be minimized if radiographic confirmation of in- 
tralymphatic (rather than venous) injection is se- 
cured, and the procedure discontinued when the 
medium becomes visible in the thoracic duct or 
the presence of lymphatic obstruction is noticed. 

While rare, other side effects reported in- 
clude transient fever, lymphangitis, todism (head- 
ache, soreness of mouth and pharynx, coryza and 
Skin rash), allergic dermatitis, and lipogranuloma 
formation. Deiayed wound healing at the site of in- 
cision and secondary infection are occasionally 
seen, and can be prevented or minimized by ad- 
hering to a strict sterile technique. Transient 
edema or temporary exacerbation of pre-existing 
lymphedema as well as thrombophlebitis have 
also been reported. 

in the extremely rare presence of concomi- 

tant lymphatic and inferior vena cava obstruction 
the contrast medium may be shunted partially to 
the liver, resulting in hepatic embolization. Also, 
when accidental intravenous administration of 
ETHIODOL* results in a considerable amount of 
this medium entering the circulation, emboliza- 
tion other than pulmonary may occur. 
Dosage and administration: This method ap- 
plies for both the upper and lower extremities. A 
lymphatic vessel is identified for cannulization by 
injecting a delineating blue dye intradermally into 
the interdigital web space between the first and 
second digits of the selected extremity. The biue 
dye is selectively absorbed by the lymphatics, 
making them readily identifiable within 15 to 20 
minutes. Some investigators prefer a staining mix- 
ture consisting of equal parts of delineating dye 
and a local anesthetic to minimize transitory pain 
which occurs when the dye is injected alone. 

it is important that the patient be in a cooper- 
ative state. Pre-medication or immobilization 
might be advisable in the unusually apprehen- 
sive patient. 

The cut-down and injection instruments and 
materials include the following: sterile pediatric 
cut-down set, sterile towels for draping, sponges, 
iocal anesthetic and a syringe, bactericidal paint- 
ing solution, 20 ml. syringe containing 15 ml. of 
ETHIODOL* (ethiodized oil) with an 18" catheter 
to which is affixed a 27 or 30 gauge needie (if bi- 
lateral iymphography is scheduled, two syringes 
should be prepared), a manually driven or mo- 
torized unit (a pressure regulated pump) to pro- 
vide fbr slow injection. 

Under local infiltration anesthesia, a trans- 
verse, curvilinear or longitudinal small skin in- 
cision should be made near the ankle or wrist 
proximally to the site of the dye injection (just iat- 
eral and distal to the first metatarsal head on the 
dorsum of the foot, or just over the "snuff-box" in 
the dorsum of the hand). The incision should 
Cross several of the bluegreen streaks which radi- 
ate cephalad from the dye injection site and 
which appear to converge at the anterior aspect of 
the ankle or wrist. The incision should not be 
located too closely to the site of the cye injection 
since all the surrounding perilymphatic tissue 
would be likewise stained in blue and the isola- 
tion and dissection of the lymph vessel, therefore, 
made more difficult. 

Upon superficial dissection (but not penetrat- 
ing the subcutaneous layer of tissue) lymph ves- 
sels will be noted in the immediate subcutaneous 


tissue, while larger lymph vessel trunks are 
found in the extrafascial plane. Each of the blue- 
green streaks noted upon dissection indicates the 
trajectory of a lymph vessel trunk. The deeper 
lymph trunks will be easier to cannulate. It should 
be noted that the venules also may. appear 
Stained in blue. 
One lymph-vessel is then exposed, avoiding 
circumferential dissection. The less manipulation 
performed, the better the results that will be ob- 
tained. An untied ligature placed around the lym- 
phatic proximally will temporarily obstruct the 
lymph flow maintaining the bluish color. Addi- 
tional dye can be forced into the lymph vessel by 
gently massaging the anterior aspect of the footin 
an upward manner from the site of the injection | 
dye to the cut-down area. The lymphatic, thus 
isolated, is then cannulated with a 27 or 30 gauge 
38" needle, depending upon the size of the lym- 
phatic selected for injection. It is rarely possible 
to cannulate with a needie greater than 27 gauge. 
Insertion of the needle through the skin flap before 
cannulating the lymphatics serves to reduce 
movement of the needie within the vessel. Addi- 
tional security of the needle in the lymphatic is 
obtained by strapping. l DUM 
The injection should be started at a slow rate, 
ie. 0.1 mL to 0.2 ml. per minute. Radiographic 
monitoring either by fluoroscopy or serial radio- 
graphs after 1 mi. to 2 ml. has been injected will 
confirm the^proper intralymphatic placement of 
the needle, as well as the flow of the dye, and rule 
out accidental intravenous injection or extra- 
vasation of the medium by perforation or rupture 
of the lymphatic. Monitoring will also permit 
prompt termination of the procedure in the event 
that lymphatic blockage is present. In such situa- 
tions, continuationsof the injection will result in 
unnecessary introduction of contrast material into 
the venous system via the lymphovenous com- 
munication channels. If the injection is satis- 
factory, approximately 6 to 8 mi. are then injected. 
However, as soón as it becomes radiograph- 
ically evident that ETHIODOL® (ethiodized oil) 
has entered the thoracic duct, the procedure 
should be terminated to minimize entry of the con- 
trast material in the sub-clavian vein. Two to four 
ml. of ETHIODOL.* injected into the upper extrem- 
ity will suffice to demonstrate the axillary and 
supraclavicular nodes. In penile lymphography 
approximately 2 to 3 ml. of ETHIODOL® is 
required. In intants and children, a minimum of 1 
mi. to a maximum of 6 mi. should be employed. 
The rate of speed at which the contrast mate- 
rial may be introduced varies and is dependent 
upon the receptivity of the lymphatics in the indi- 
vidual patient. If the injection is proceeding at too 
rapid a rate, extravasation will be noted and the 
patient may refer to pain in the foot, leg or arm. 
At the completidn of the injection, anteropos- 
terior roentgenograms are obtained of the legs or 
arms, thighs, pelvis, abdomen and chest (dorsal 
Spine technique). Lateral or oblique views as well | 
as laminograms are obtained when indicated. 
Follow-up films at 24 or 48 hours provide better 
demonstration of lymph nodes and permit more 


concise evaluation of nodal architecture. — — 
As a general rule, the smallest possible 


amount of Ethiodol* should be employed accord- 
ing to the anatomical area to be visualized. There- 
fore, and to prevent inadvertent venous adminis- 
tration, fluoroscopic monitoring or serial 
radiographic guidance of patients is recom- 
mended during the injection of Ethiodol*, 
Average dose in the adult patient for unilat- 
eral lymphography of the upper extremities is 2 to 
4 mi; of lower extremities 6 to 8 ml; of penile 
iymphography 2 to 3 mi; of cervical lymphog- 
taphy 1 to 2 mi. in the pediatric patient a minimum 
of 1 ml. to a maximum of 6 mi. may be employed 
according to the anatomical area to be visualized 
How supplied: NDC 0281-7062-37, Box of two 10 
ml. ampuis. 
CAUTION: Federal law prohibits dispensing with- 
out prescription. 
A development of Guerbet Laboratories. Formerly 
available from E. Fougera & Co. inc. 


SAVAGE LABORATORIES INC. 
5222 ELM ST. HOUSTON, TEXAS 77036 








cifically designed for accurate 
well-tolerated retrograde cystourethrography 


Specifically packaged. 250 ml. in calibrated 
500 ml. bottle for dilution with sterile water cr 
5 per cent dextrose solution. 

Complete in a single unit. For greater dilution 
capacity— calibrated bottle conveniently suited 
to 1 to 1 dilution. For flexible dosage range— 
concentration is easily adjusted over a 
wider range. 


Well tolerated. No irritation or other undesir- 
able effects have been reported following its 
administration in clinical investigations.* 

*Data on file at Sterling-Winthrop Research Institute. 


the specitic for retrograde cystourethrography 


New Hy paque-Cysto' 


brand of 


meglumine diatrizoate, USP 








a logical addition to 
the expanding Hypaque® 
product line 


Hypaque-Cysto' 


brand of 


meglumine diatrizoate, USP 


Sterile Aqueous Solution 

For Retrograde Cystourethrography 

Description: Hypaque-Cysto is a radiopaque medium which 
contains approximately 141 mg. organically-bound iodine per 
mt. it is a 30 per cent (weight/volume) sterile aqueous solu- 
tion of the meglumine salt of 3,5-diacetamico-2,4,6-trilodo- 
benzoic acid (CiaHs 4I 4N405). The viscosity is 1.94 cos at 
25°C. and 1.42 cps at 27* C, The pH is adiusted with hydro- 
chioric acid or meglumine solution. Hypaque-Cysto is clear 
and colorless to pale yellow. H should be protected from 
strong light. The solution is relatively thermostable and may 
be autociaved. Calcium disodium edetate 1:10,000 has been 
added as a sequestering stabilizing agent. 

Action: Hypaque-Cysto is a diagnostic radiopaque medium 
which provides visualization of the lower urinary tract. 
indication: Hypaque-Cysto is indicated for retrograde 
cystourethragraphy. 

Adverse Reactions: No irritation or other undesirable effects 
have been reported following the administration of Hypaque- 
Cysto in clinical investigations. 

Dosage and Administration: After the bladder is emptied, 
Hypaque-Cysto is gently instilled without force, often beyond 
the first desire to micturate, but net beyond the point of 
urgency or mild discomfort, The volume required to fili the 
bladder to slightly less than capacity may vary from patient 
to patient. 

Bladder capacity in normal adults is generally 200 to 300 mL, 
and rarely, up to 600 mi. Capacity at birth is 20 to 50 mL, and 
increases about 400 per cent in tha first year. In children 

3 to 5 years old, bladder capacity is 150 to 180 mi, in 
children older than 8 years, it is in the low adult range. 

In disease, bladder capacity in adults may vary from 50 ml, in 
neurogenic “reflux” bladder to over 1000 ml. in autonomous 
bladder or chronic lower urinary tract obstruction. 

Repeat examination may be required to detect reflux, or in 
function studies, 

The concentration varies with technique and equipment used. 
Hypaque-Cysto may be diluted with sterile water or 5 per cent 
dextrose solution, as indicated in tha following table, 


Final Solution 





To Make Add Contains 
Sterile water 

Final Final or 5% dextrose 

conc. volume solution lodine 
30 % 250 mi. — 141 mg./ml. 
25 96 300 mi. 50 mi. 118 mg./mi. 
21.4% 350 mi. 100 mi. 101 mg./mi. 
20 9$ 375 ml. 125 ml. 94 mg./mi. 
18,896 400 mi. 150 ml. 88 mg./ml. 
16.7 95 450 ml. 200 mi. 78 mg./ml, 
15 95 500 mi. 250 ml. 71 mg. jmi. 


How Supplied: Calibrated 500 mi. dilution 
bottles containing 250 ml. Hypaque-Cysto; 
rubber stoppered, with inner remov- 
able seal and screw neck. 





Winthrop Laboraiaries 
New York, N.Y. 10016 


Winthrop... 
the company <\ 
that offers you ` 
a choice 


(1620) 


OBTAIN MAXIMUM 
MARKET PRICES... 
from the nation’s 
largest buyer of 
used x-ray film... 


donald 
zi (0) 


INC. 
36 years of integrity 

we purchase all brand and sizes of used x-ray 

fiim from anywhere in the United States... and 

we pay the freight cost. 

we pay in advance if requested. or immediately 

upon the receipt and weight evaluation of your 

shipment. 

our maximum market prices are gauged by the 

metals market and are adjusted continuously to 

reflect full value. 

we offer 12-month, cumulative Incentive Pay- 

ment Bonuses for consistent shipments of used 


x-ray film. You reduce storage problems, earn 
highest weight increment prices. 


i 
\ 
| write lor-your computerized, up- 


to-the-hour Quotation for Purchase 

Pian that assures you of our 
pledge to give . . . Maximum 
Market Prices. 


e FK DONALD McELROY, INC. 


2/30 commonwealth ave. 
north chicago, illinois 60064 


Please send me COMPLAN TODAY, 


p—M Á—— nee ER MEO EO Rec n D mine d 
ADDRESS 


CITY 





With our newh 
were close! 


There are lots more Ilford men and women all across the country 
than we've ever had before. And a new group will be joining them soon to 
introduce Ilford to you. These technically skilled X-ray professionals know 
how to help you get the most from your equipment and our materials. 

They're the heart of our major expansion program. A program 
prompted by the fact that Ilford products are showing the greatest growth in 
the industry. 

And before we're through, we plan to have all the capacity, inventory, 
people and new products to not only get well ahead of demand but to 
convince you that Ilford should be your first choice for X-ray products. 

© Already, our new manufacturing plant in Brentwood is in operation. . 
We've tripled our warehouse facilities in California. And we're doubling 
and fully automating our central warehouse. In addition, all warehouse facil- 
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ities are being computer-linked to give us full flexibility: to gon material 
where it's needed before it’s needed. 

If you don't use Iford yet, keep an eye on us. On our full line of films 
for general radiography. On our new family of cine films. On our intensifying 
screens and chemicals. On our quality control monitor system. And most 
importantly, on the thing that puts them all together for you— The Ilford 
Man, an X-ray professional who knows your department's needs inside out. 

Keep an eye on us because one day soon The Ilford Man will come. 

| calling. And when he does, he'll have a lot of new and exciting things to 
~ show you. He always does. Which explains why Ilford produc are showing 
the greatest growth in the industry. 

Ilford Inc., a CIBA-GEIGY Company, West 70 Century Road, 
Paramus, New Jersey 07652. 


The? Ilford Manisonthemove. 
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200 cc. NDC 0003-0821-10 
37% ledine (74 g per 208 cc.) 


RENOGRAFIN'-76 
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Caution: Federal law prohibits 
dispensing without prescription 
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SEE INSERT FOR INDICATIONS AND 

DOSAGE INFORMATION 

Single Dose Bottle - Discard unused portion 
Protect trom figtt - Store at room temperature 


Kooeeena mee omar U S8. Patent 1O76 
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56% AND SODIUM DIATRIZOA 


10% INJECTION) 


m quantity sufficient for combined procedure selective c coror ona y 
arteriography with left ventriculography uc 
im extra convenience—a single bottle to open 
m cap may be removed or spiked SÉ 
Also available: 20 cc. and 50 cc. single-dose vials for other procedt 
l Renografin-76 i is indicated for excretion urography, aortography, S 

ədiatric angiocardiography, peripheral arteriography.» — 


Poma with left ventriculography. 
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e-dose bottle 


NOGRAFIN®-76 


dumine Diatrizoate 66% and 


um Diatrizoate 10% Injection) 


“afin-76 is supplied as a sterile, aqueous 
n providing 66% meglumine diatrizoate 
% sodium diatrizoate with 0.32% sodium 
as a buffer and 0.04% disodium edetate 
questering agent. The solution contains 
imately 37% (370 mg./cc.) bound iodine 
proximately 4.48 mg. (0.19 mEq.) sodium 


ndications: In patients with a hypersen- 
to salts of diatrizoic acid. Urography 
ndicated in patients with anuria, 
gs: A definite risk exists with the use of 
st agents in excretion urography in pa- 
with multiple myeloma. There has been 
with progressive uremia, renal failure 
ath. This risk of the procedure in these 
s is not a contraindication; however, 
dehydration in preparation for study is 
ommended since it may predispose for 
tation of myeloma protein in renal 
4, No therapy, including dialysis, has 
successful in reversing this effect. 
1a should be considered in persons over 
"e undertaking urographic procedures. 
ises of known or suspected pheochro- 
ma, if the physician feels that the pos- 
enefits outweigh the considered risks, 
ique materials should be administered 
dreme caution; however, an absolute 
m of material should be injected, the 
ressure should be assessed throughout 
cedure, and measures for treating a 
nsive crisis should be available. 
rast media may promote sickling in 
'gous individuals when injected Í.V. or 
lerially. Although a history of sensitivity 
e per se or to other contrast media is 
absolute contraindication, administra- 
diatrizoate requires extreme caution in 
ises. Renografin-76 should be used in 
nt patients only when the physician 
its use essential to the welfare of the 
since safe use during pregnancy has 
n established. Perform thyroid function 
ior to administration of Renogratin-76 
(dine-containing contrast agents may 
+ test results. 
1 the inherent risks against necessity 
orming angiocardiography in cyanotic 
anc patients with chronic pulmonary 
ema. In pediatric angiocardiography, a 
10 to 20 cc. may be particularly haz- 
n infants weighing less than 7 kg.; this 
robably significantly increased if these 
have preexisting right heart "strain," 
art failure, and effectively decreased 
arated pulmonary vascular beds, Per- 
graphy with extreme caution in per- 
th severe concomitant hepatic and 
sease. Perform selective coronary ar- 
(hy only in selected patients and those 
| expected benefits outweigh the pro- 
risk, 
ons: Diagnostic procedures involving 
contrast agents should be performed 
e direction of personnel with prereq- 
ining and a thorough knowledge of the 
ar procedure. Appropriate facilities 
e available for coping with situations 
ay arise as a resuit of the procedure 
emergency treatment of severe re- 
o the contrast agent itself; competent 
j| and emergency facilities should be 
: for at least 30 to 60 minutes after LV. 
ration since delayed reactions have 
Own to occur. These severe life- 
ng reactions suggest hypersensitivity 
ntrast agent. À personal or family his- 
athma or allergy or a histo™ of a pre- 


action although nct the type nor severity of the 
reaction in the individual. The value of any pre- 
test is questionable. The pretest most per- 
formed is the slow LV. injection of 0.5 to 1.0 cc. 
of the preparation prior to injection of the full 
dose; however, the absence of a reaction to 
the test dose does not preclude the possibility 
of reaction to the full diagnostic dose. Should 
the test dose produce an untoward response, 
the necessity for continuing the examination 
should be re-evaluated. If deemed essential, 
examination should proceed with all possible 
caution. In rare instances, reaction to the test 
dose may be extremely severe; therefore, close 
observation and facilities for emergency treat- 
ment are indicated. 

Renal toxicity has been reported in a few 
patients with liver dysfunction who were given 
oral cholecystographic agents followed by 
urographic agents; therefore, if known or sus- 
pected hepatic or biliary discrder exists, 
administration of Renografin-75 should be 
postponed foilowing the ingestion of cholecys- 
tographic agents. Consider the functional abil- 
ity of the kidneys before injecting Renografin-76. 
Use cautiously in severely debilitated patients 
and in those with marked hypertension. Bear 
in mind the possibility of thrombosis when 
using percutaneous techniques. 

In excretion urography, adequate visualiza- 

tion may be difficult or impossible in uremic 
patients or others with severely impaired renal 
function (see Contraindications). In aortography 
repeated intra-aortic injections may be haz- 
ardous; this also applies to pediatric angio- 
cardiography particularly in infants weighing 
less than 7 kg. (see Warnings). In peripheral 
arteriography, hypotension or moderate de- 
creases in blood pressure seem to occur fre- 
quently with intra-arterial (brachial) injections; 
this is transient and usually requires no treat- 
ment. Monitor blood pressure during the im- 
mediate 10 minutes after injection. It is recom- 
mended that selective coronary arteriography 
not be performed for about 4 weeks after 
diagnosis of myocardial infarction; mandatory 
prerequisites to this procedure are experienced 
personnel, ECG monitoring apparatus, and ade- 
quate facilities for immediate resuscitation and 
cardioversion. 
Adverse Reactions: Nausea, vomiting, flushing, 
or a generalized ‘eeling of warmth are the re- 
actions seen most frequently with intravascular 
injection. Symptoms which may occur are 
chills, fever, sweating, headache, dizziness, 
pallor, weakness, severe retching and choking, 
wheezing, a rise or fall in blood pressure, facial 
or conjunctival petechiae, urticaria, pruritus, 
rash, and other eruptions, edema, cramps, 
tremors, itching, sneezing, lacrimation, etc. 
Antihistaminic agents may be of benefit; rarely, 
such reactions may be severe enough to re- 
quire discontinuation of dosage. There have 
been a few reports of a burning or stinging sen- 
sation or numbness, of venospasm or venous 
pain, and of partial collapse of the injected 
vein. Neutropenia or thrombophlebitis may 
occur. Severe reactions which may require 
emergency measures (see Precautions) are a 
possibility and include cardiovascular reaction 
characterized by peripheral vasodilatation with 
hypotension and reflex tachycardia, dyspnea, 
agitation, confusion, and cyanosis progressing 
to unconsciousness. An allergic-like reaction 
ranging from rhinitis or angioneurotic edema 
to laryngeal or bronchial spasm or anaphylac- 
toid shock may occur. Temporary renal shut- 
down or other nephropathy may occur. 

Adverse reactions as a consequence of ex- 
cretion urography include cardiac arrest, ven- 
tricular fibrillation, anaphylaxis with severe 
asthmatic reacticn, and flushing due to gen- 
eralized vasodilation. Risks of aortography pro- 
cedures include injury to aorta and neighbor- 
ing organs, pleural puncture, renal damage 
(including infarction and acute tubular necrosis 


with oliruiria and armaris anpidantal estantiusn 


lumbar approach, spinal cord injury an 
pathology associated with syndrome of trans 
verse myelitis, generalized petechiae, an 
death following hypotension, arrhythmia, an 
anaphylactoid reactions. In pediatric angic 
cardiography, arrhythmia and death have oc 
curred. During peripheral arteriography, hemo: 
rhage from puncture site, thrombosis of th 
vessel, and brachial plexus palsy (followin: 
axillary artery injection) have occurred. Durin: 
selective coronary arteriography and selectivi 
coronary arteriography with left ventriculog 
raphy, transient ECG changes (most patients) 
transient arrhythmias (infrequent); ventricula 
fibrillation (from manipulation of catheter o 
administration of medium); hypotension; ches 
pain; myocardial infarction; transient elevatior 
of creatinine phosphokinase (occurred in abou 
30% of patients tested); fatalities have beer 
reported; hemorrhage, thrombosis, pseudo 
aneurysms at puncture site, dislogment o 
arteriosclerotic plaques, dissection of coronan 
vessels, and transient sinus arrest have oc 
curred due to the procedure. 

For full prescribing information, consul 
package insert. 
How Supplied: Available in 20 cc. and 50 cc 
single-dose vials and in 200 cc. single-dose 
bottles. 
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developed for todays' angiographic needs 


L-F'S NEW SOLID STATE 
PROGRAM SELECTOR 


for use with Franklin Film Changers 


9 Precise, digital time settings, coupled with solid 
state pulse generators for accuracy 


9 Back-lighted, color-coded push button operation 
9 Trouble-free printed circuits 


€ Integrated circuit components 


$ ta j] 2 ) 


PROGRAM SELECTOR 
rie  UEBEL FURSHEM 


IMPROVED FUNCTIONAL FLEXIBILITY... 





Compatible With 
New or Existing 
Franklin 

Film Changers 


€ Expanded film speeds for each stage... down to 
one film in 10 seconds on 3rd stage. 






Separate pause timer between 2nd and 3rd stages 
Instant program reset 


“Scout” film mode 


Separate handswitch 


Last film automatically advances into Receiver 





A. LIEBELFLARSHEIM 


YBRON CORPORATION 
111 East Amity Road, Cincinnati, Ohio 45215 U.S.A. 





TRUDUUING.. 


new diphosphonate bone scanning 
Jent which, when labeled with tech- 
stium-99m, produces consistently 
gh-quality bone scans. 


OSCAN 


KELE TAL IMAGING AGENT 


-xcellent Scan 
duality... 
/onsistently 
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-. PROCTER & GAMBLE 
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5oMG DISODIUM ETIDRONATI 
OIBMG STANNOUS CHLORIDE 


SKELETAL IMAGING AGENT : : 
EE" S TARGET RA 
RU NON-TARGET RATIO 


Rapid blood clearance 
High bone affinity 

Low soft tissue uptake 
High labeling efficiency 
Dry mix formula 

Stable in vivo 


SAFETY 


e Sterile and pyrogen-free 
e Well-tolerated; no contraindication: 
e Minimal patient radiation exposure 


EASE OF USE 


e 6-month shelf life at room temperatt 
no refrigeration required 

e Technetium-labeled 

e Can be used with either scanner or 
camera 


The use of Osteoscan, when labeled w 
technetium-99m, is now classified as ¢ 
well-established diagnostic procedur 
Osteoscan is available to properly 
licensed radiology and nuclear 
medicine departments. 





For product and ordering information, 
please write: 


Procter & Gamble 
Professional Services Division 
P.O. Box 171 

Cincinnati, Ohio 45201 


or call: 


Mr. Arnold P. Austin 
Technical Manadete 





PROCTER & GAMBLE 


(S9MG DISODIUM ETIDRONATE 


O16MG STANNOUS CHLORIDE) 





Brief summary of Package Insert. Before using, please consult 
the. full Package insert included in each kit, 


DESCRIPTION. 

Each vial of OSTEOSCAN contains 5.9 mg disodium etidronate 
and 0.16 mg stannous chloride as active ingredients. Upon addi- 
tion of ADDITIVE-FREE 99''Tc-pertechnetate, these ingredients 
combine with ?9?" Tc to form a stable soluble complex. 


ACTIONS (CLINICAL PHARMACOLOGY) 


When injected intravenously, ?*'^ Tc-labeled OSTEOSCAN has a 
specific affinity for areas of altered osteogenesis. Areas of bone 
which are undergoing neoplastic invasion often have an unusu- 
ally high turnover rate which may be imaged with ?°MTc-lebeted 
OSTEOSCAN 


Three hours after intravenous injection of 1 ml 99™Tc-labeled 
OSTEOSCAN, an estimated 40-50% of the iniected dose has 
been taken up by the skeleton. At this time approximately 50% 
has been excreted in the urine and 6% remains in the blood. A 
small amount is retained by the soft tissue. The level of 99?mTc. 
labeled OSTEOSCAN excreted in the feces is below the level 
detectabie by routine laboratory techniques. 


$. 


None. 


WARNINGS, 


This radiopharmaceutical should not be administered to patients 
who are pregnant or lactating unless the information to be 
gained outweighs the potential hazards. 


Ideally, examinations using radiopharmaceuticals, especially 
those elective in nature, of a woman ot childbearing capability 
Should be performed during the first few (approximately 10) days 
following the onset of menses. 


Radiopharmaceuticals shouid be used only by physiciars who 
are qualified by specific training in the safe use and handling of 
radionuclides produced by nuclear reactor or particle accelerator 
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INTRODUCTION OF THE CALDWELL LECTURER, 1973* 


By J. S. DUNBAR, M.D., ER.CB(C) 0 o 
VANCOUVER, B.C., CANADA EE n 

To be asked to introduce an old and admired friend and comrade as the Caldwell Lecturer 
of the American Roentgen Ray Society is to be given one of the pleasantest-tasks imaginable. 

Robert Gordon Fraser was born in Winnipeg, Manitoba, received his primary education 
in that city, his secondary education in Toronto, Ontario, and graduated'in Medicine from 
the University of Manitoba in 1945. Following a rotating internship at the. IEinnipeg General 
Hospital, he studied Pathology for a year at the Washington University School of. Medicine 
in St. Louis. Then followed a year of general practice in a small town in Ontario. 

On July 2nd, 1948, he entered training in Radiology at the Royal Victoria Hospital in 
Montreal, under Dr. Carleton B. Pierce. I began my training in the same institution, but 
much later—on Fuly 3rd, 1948, and Bob has never allowed me to forget that he i5 very much 
my senior in training and experience. 

In 1951, having completed his residency at McGill University and the Royal Victoria 
Hospital, Bob became certified at Radiology, and took an additional six months as Fellow in 
Radiology. He then joined the Faculty at McGill University, and the staff of the Roval 
Victoria Hospital, where he has been ever since. His steady rise in professorial rank was 
predictable to those of us who knew him from the beginning, and culminated in his becoming 
Diagnostic Radiologist in Chief at the Royal Victoria H ospital in July 1964, and Chairman 
of the Department of Diagnostic Radiology of McGill University in 1977. 

He has held and still holds, many posts as Consultant and H onorary Consultant to hospitals 
in Montreal, and is a member of some fifteen scientific societies. 

Bob has the distinction of having been the President of the Canadian Association of Radiol- 
ogists, the President of the Fleischner Society, and First Vice-President af the American 
Roentgen Ray Society. Among honors awarded to him have been the Annual Oration of the 
Canadian Association of Radiologists, Fellowship in the American College of Radiology, 
Medallist of the American College of Chest Physicians, Kirklin-W eber Memorial Lecturer at 
the Mayo Clinic, Fourteenth W. Edward Chamberlain Lecturer in Philadelphia, and Walton 
Lecturer, at the University of Maryland. He has been a Visiting Professor at many of the 


* Presented at the Seventy-fourth Annual Meeting of the American Roentgen Ray Society, Montreal, P.Q., Canada, September 
25-28, 1973. 
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oo medical schools in rM United States and Canada. He is a member of the Editorial 
Boards of three distinguished radiologic journals. 

His scientific and academic vigor are evident from a long bibliography, which notably in- 
“eludes the co-authorship of two immensely successful books on the Respiratory System, of 
which the text titled “Diagnosis of Diseases of the Chest" bv Fraser and Pare, is found in 
the libraries of Radiology Departments throughout the E nglish- speaking world. 

Bob Fraser was one of the founders of the Fleischner Society, and this year, was the An- 
nual Fleischner Lecturer. 

Bol s is the story of an immensely vigorous and successful professional and academic life, 
but there is more tå the story than this. His personality is so charming, his humor so infectious, 
that he 1s known to, and liked and admired by friends all over this continent. I can say from 
personal experience that he is an excellent skier, a very good poker player, an enthusiastic 
golfer, aud a soggy water-skier, Students and Residents in Radiology who have heard Bob 
talk or have had the good fortune to learn Chest Radtology under his aegis, are unanimous in 
saying that he is a superb teat her with a profound knowledge of pulmonary anatomy, physiol- 
‘ogy and pathology. 

Mr. President, Members P Guests, it is with particular pleasure and pride that I intro- 
duce the C alduell Lec turer for 1973, Dr. Robert G. Fraser. 
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It is difficult to overstate the thrill and excitement one experiences when invited to give the 
Caldwell Lecture and I wish to thank President Seaman for the great honor he has conferred 
upon me. I am particularly happy to have the good fortune to deliver the lecture on the occasion 
of the meeting of the American Roentgen Ray Society in Montreal, the city where I received 
my training in Radiology and where I have practiced all my- life. 2r d 

A perusal of the list of former Caldwell lecturers reveals a most distinguished group a 
radiologists, physicians, surgeons and educators, each a major contributor-to our fund of 
knowledge over the past 53 years and a giant in is chosen field. I rather envy the first Caldwell 
lecturer, Dr. Walter Alvarez, who was not faced with the legacy of excellence and originality 
displayed by my many dstinuished predecessors, and it was with considerable trepidation 
and humility that I accepted the task of attempting to live up to the high standards they have 
set. 

In these days of subspecialization in medicine, the direction taken by the diagnostic radiolo- 
gist is bound to be influenced by the aggressive aperiach in a specific field by his colleagues in 
internal medicine or surgery, and in this I am no exception. I consider myself to be an indi- 
vidual who has been presented in his lifetime with the most magnificent opportunities any 
man could have wished for: almost from the beginning of my career as a radiologist I was 
surrounded by giants in the field of respiratory disease, and my involvement was inevitable. 
The pioneer work in respiratory physiology by Jonathan C. Meakins at McGill University 
and the Royal Victoria Hospital during the twenties’ and thirties’ has been amplified by such 
outstanding respirologists as Ronald Christie, David Bates, Peter Macklem, Peter Pare and 
W. M. Thurlbeck. Surrounded by these men, and with such eminent colleagues as Doctors 
Margot Becklake, Nick Anthonisen, Fim Hogg, Darrell Munro and Jonathan F. Meakins, 
it was tnevitable that my interest in diseases of the chest would be stimulated. This group, 
working together as a team in pulmonary research for over 2 decades, has opened new frontiers 
in the diagnosis and treatment of chest disease, and I am deeply conscious of their major con- 
tribution to the work I am about to describe. 

As one reads of Eugene Caldwell, one can't help but be impressed by the spirit and tenacity 
with which he espoused the same sort of cooperative effort between disciplines in the investiga- 
Hon, diagnosis and treatment of disease. It seems appropriate therefore that we pay homage 
to the memory of the great man with a presentation in which close correlation of clinical, 
roentgenologic, functional and morphologic manifestations of disease is emphasized. 


EATH rates from respiratory disease lel rise in incidence. There has been a 
have doubled every 5 years since marked increase in reported deaths from 
1950" and although a great deal of atten- chronic bronchitis and emphysema in re- 
tion has been directed towards lung cancer cent years (30,000 deaths in the U.S.A. in 
as a contributor to this frightening statistic, each of the years 1968 and 1969”), to a 
it is evident that chronic obstructive pul- point in fact where they now account for as 
monary disease has shown at least a paral- many deaths as carcinoma of the lung.!'* Of 
* Presented at the Seventy-fourth Annual Meeting of the American Roentgen Ray Society, Montreal, P.Q., Canada, September 


25-28, 1973. 
From the Department of Diagnostic Radiology, the Royal Victoria Hospital and McGill University, Montreal, P.Q., Canada. 
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perhaps even greater importance is the 
serious economic impact of these diseases: 
there 1s good evidence that respiratory con- 
ditions comprise the most important causes 
of work incapacity and restricted activity 
in both the U.S.A. and the U.K.” This 
being the case, control becomes a vital aim 
of the medical profession. Unfortunately, it 
has been shown that once a patient with 
chronic obstructive airway disease de- 
velops symptoms, he will usually manifest 
progressive deterioration of pulmonary 
function, treatment serving only to prevent 
complications or to control reversible ele- 
ments of the disease.!*7»?1.5 However, since 
abnormality of peripheral airways is a com- 
mon denominator of the majority of these 
diseases, and since peripheral airway dis- 
ease is potentially reversible at an early 
stage,” control can only be exerted through 
early recognition. It is obviously germaine 
to the present discussion to ask “Can the 
radiologist play a useful role in this early 
recognition?" If, as I propose to show, the 
answer to this question is an unqualified 
NO, you could, with considerable justifica- 
tion, criticize me for wasting your time and 
mine 1n presenting an analysis of a group of 
diseases for which the radiologist can offer 
little or nothing in the way of prevention or 
cure. Í can assure vou that I have examined 
this question in some depth and have justi- 
fied the time expenditure for two reasons: 
first, that I might place in proper perspec- 
tive certain fundamental features of ob- 
structive airway disease so that the radiolo- 
gist will not be misguided into assuming a 
greater role in diagnosis than he in fact de- 
serves; and secondly, that I might at- 
tempt to elucidate certain aspects of the 
two commonest forms of obstructive air- 
ways disease, chronic bronchitis and. em- 
physema, so that the radiologist might at 
least play a useful role in diagnosis at a 
stage when appropriate therapeutic regi- 
mens might prevent complications or control 
reversible components of alreadv establish- 
ed disease. 

In order to determine the importance of 
the radiologist's role in the diagnosis of ob- 
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structive airway disease, let us consider the 
incidence of chronic bronchitis—undoubt- 
edly the commonest form of obstructive 
airway disease—in 2 fairly representative 
epidemiologic surveys. In 1962, using the 
standard questionnaire from the 1959 Ciba 
symposium, Gocke and Duffy* diagnosed 
chronic bronchitis in 21 per cent of males 
aged 40 to $9 years in public-housing units 
in Jersey City, New Jersev; at about the 
same time, a survey by the College of Gen- 
eral Practitioners in Great Britain reported 
this diagnosis in 17 per cent of the men and 
8 per cent of the women questioned.?? One 
of the important aspects of these findings is 
that not all of the affected persons con- 
sidered their symptoms of sufficient se- 
verity to warrant their seeking medical ad- 
vice. Roentgenologic studies were not car- 
ried out in these epidemiologic surveys, 
but it is highly likely that roentgenograms 
of the chest of the vast majority of these 
subjects would have been normal. Although 
there is abundant evidence to incriminate 
several etiologic factors, acting singly or in 
concert, in the pathogenesis of chronic 
bronchitis, it is generally accepted that 
cigarette smoking ranks as one of the most 
significant. However, even assuming that 
every chronic cigarette smoker has some 
degree of chronic bronchitis, if a roent- 
genographic survey were carried out on all 
cigarette smokers, there is little doubt that 
the majority would show no abnormality. 
In fact, of over 8,000 cases of "chronic 
bronchitis” reviewed by Simon in 1959,?? 
approximatelv half were interpreted as 
normal roentgenographically and probably 
this figure is low if one takes into considera- 
tion the inclusion of patients with emphy- 
sema in the British definition of "chronic 
bronchitis." Thus it is apparent that the 
radiologist plays a significant role in the 
assessment of patients with obstructive air- 
way disease only when the disease is at least 
moderately advanced. Therefore, the recog- 
nition of early disease must be based on 
tests of pulmonary function—and as will be 
shown, these too may fail to reveal signifi- 
cant abnormality without the use of special 
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techniques designed to detect abnormalities 
in the peripheral airways. 

Despite the foregoing, it is becoming in- 
creasingly apparent that the roentgenologic 
assessment of patients with obstructive air- 
way disease, particularly emphysema, is 
reasonably accurate when the disease is 
moderately advanced. In fact, roentgeno- 
graphic abnormality may be present even 
when clinical evidence of disease is absent 
or so minor that the patient has not sought 
medical advice.!™ 

Before considering these roentgeno- 
graphic manifestations in detail, we should 
delve more deeply into the reasons why 
pulmonary disease may be of significant de- 
gree without manifesting roentgenologic or 
functional changes. Since by definition ob- 
structive pulmonary disease implies in- 
creased resistance to flow through airways, 
it is important to consider the site of this 
increased resistance in the airway system. 


SITE OF AIRWAY OBSTRUCTION 


Over 125 years ago, Laennec? suggested 
that airway obstruction was a characteris- 
tic feature of emphysema, and that this ob- 
struction was due to organic narrowing of 
the small bronchi which was of importance 
in the etiology of the disease. More than a 
century later, Laennec's original hypothe- 
sis gained considerable support from Mc- 
Lean" and from Anderson and Foraker, 
and in recent years has been substantially 
confirmed by others.5?^5.!!* Laennec theo. 
rized that the air trapping characteristic of 
emphysema was due to the greater strength 
of the inspiratory muscles—which could 
overcome the resistance created by the 
narrowing of the small airways—than of 
the weaker expiratory forces. The refuta- 
tion of this theory of the relative forces ap- 
plied to the thorax during inspiration and 
expiration, by investigators using the so- 
phisticated techniques of our day, hardly 
detracts from the brilliance of Laennec’s 
original thinking. 

It had been apparent for some time that 
more precise determination of the site of 
airway resistance, both in normal subjects 
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PLEURAL | 
SURFACE 


RETROGRADE 
CATHETER 


Fic. 1, Diagrammatic illustration of the retrograde 
catheter in position. The catheter has been in- 
serted via the tracheobronchial tree and out 
through the parenchyma and pleura until its bell- 
shaped end has wedged in.an airway of desired 
size. (Reproduced with permission of the authors 
and publisher, 7. Appl. PAysío/.79) 


and in patients with obstructive airway 
disease, requires physiologic techniques de- 
signed to measure separately the resistance 
in the small and the large airways. This 
partitioning of airway resistance has been 
fraught with difficulty, requiring a catheter 
with an adequate dynamic response but a 
diameter small enough to enter the distal 
airways. Then, in 1967, Macklem and 
Mead"? formulated a technique that largely 
overcomes this problem: instead of insert- 
ing a catheter through the trachea, in the 
usual manner, they passed a guide wire 
down the tracheobronchial tree and out 
through the parenchyma and pleura. A- 
catheter was then inserted over the wire 
and was pulled out through the pleural sur- - 
face until its bell-shaped end wedged in an 
airway of the desired size—the size of the 
bronchus or bronchiole in which pressure 
was to be measured was predetermined by 
varying the size of the bell (Fig. 1). This 
"retrograde catheter" technique allows one 
to partition pulmonary flow resistance (Ry) 
into 2 components: the peripheral resis- - 
tance, Rp (between the alveoli and the tip 
of the retrograde catheter); and the central 





740. 

5 

i Ri Mean and Standard Errar 

4 | ! RP Mean ond Standard Errer 
3 
cmHO/lps 
2 
l 

O 20 40 60 80 100 


% VC 


Fic. 2. Mean values +SE for Ry and Rp at different 
lung volumes in 8 living dogs. At 10 per cent VC 
data were obtainable. in only 6 dogs because the 
catheter tended to become obstructed at these ‘ow 
lung volumes. (Reproduced with permission of the 
authors and publisher, 7. Appl. Physiol”) 


resistance, Rc (between the tip of the retro- 
grade catheter and the trachea). 

In experiments on living animals and on 
excised lungs from animals and humans, 
these investigators showed that, above 80 
per cent vital capacity (VC), Rp is a 
negligible fraction of Rr—in fact, it is too 
small to be measured (Fig. 2; and 3). Be- 
low 80 per cent VC the fraction of Ri con- 
tributed by the peripheral airways in- 
creases, although even at Io per cent VC 
the Rp is only 15 per cent of Ri. Mean 
minimal R, occurs at 70 per cent VC, being 
considerably greater at low lung volumes 
(due chiefly to increased Rc), but also rising 
at high lung volumes (due entirely to in- 
creased Rc). Postmortem dissection re- 
vealed that the tip of the retrograde cath- 
eter was in airways I.§ to 2.5 mm. in diam- 
eter. Thus these studies show that the pertph- 
eral airways contribute only a small fraciton 
to total airways resistance of the lung from 
the alveoli to the mouth. 
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In 1968, using the same technique for 
partitioning airway resistance, Hogg and 
his colleagues? studied excised lungs from 
& persons with normal lungs, 7 with vari- 
ous grades of emphysema, I patient with 
severe varicose bronchiectasis, and 1 with 
diffuse bronchiolitis. In the normal lungs, 
about 25 per cent of Ry was contributed 
by airways less than 2 mm. in diameter 
(Fig. 4)—a figure roughly similar to 
that reported by Macklem and Mead? in 
living dogs. By contrast, in the lungs from 
the patients with obstructive airway dis- 
ease the Ry was moderately increased, due 
primarily to greatly increased Rp (Fig. 5). 
In all cases, the bronchus in which the 
catheter was wedged was identified by 
bronchography (Fig. 6) or by dissection; 
its internal diameter was in the range of 2 
to 3 mm. In all lungs with markedly in- 
creased peripheral airway resistance, both 
bronchographic and morphologic studies 
revealed severe small airway disease. Post- 
mortem bronchograms of the normal lungs 
showed excellent filling of terminal and 
sometimes respiratory bronchioles; by con- 
trast, the lungs with emphysema, bronchi- 
ectasis or bronchiolitis showed little or no 
opacification of the small bronchioles, and 
those that were filled appeared irregularly 
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Fic. 3. Mean values +SE of Rp plotted as a per cent 
of Ri at different volumes in 8 living dogs. At 10 
per cent VC data were obtainable in only 6 dogs. 
(Reproduced with permission of the authors and 
publisher, 7. App/. Physiol?) 
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Fic. 4. Mean values +2 SE for Rr and Rp from 
five normal lungs showing the variation of Ry 
and Rp with lung-distending pressure (Rp repre- 
sents about one-quarter of Ry at all distending 
pressures). (Reproduced with permission of the 
authors and publisher, New England Y. Med.9?) 


narrowed with blunt rounded termina- 
tions (Fig. 7, A-C). 

In similar studies on the lungs of ¢ pa- 
tients who had died of obstructive airway 
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Fic. 5. Retrograde catheter data from a patient with 
centrilobular emphysema. The moderate increase 
in Ry is due to a large increase in Rp. (Reproduced 
with permission of the authors and publisher, 


New England F. Med.™) 
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Fic. 6. Postmortem bronchogram with a retrograde 
catheter in position and outlined by radiopaque 
oil. The catheter was wedged in an airway 2-3 mm. 
in diameter. (Reproduced with permission of the 
authors and publisher, New England F. Med.) 


disease (4 with chronic bronchitis and em- 
phvsema, and 1 with bronchiectasis), 
Macklem and his associates? found Rp 
greatly increased, being 9 to 42 times nor- 
mal and comprising 65 to 92 per cent of Ry. 
Despite the markedly increased Rp, most 
Re values were within normal range; Ry 
was generally increased to a considerable 
degree. The morphology in this group was 
varied, including mucus plugging, acute 
and chronic peribronchiolar inflammation, ` 
infolding of bronchiolar walls, and peri- 
bronchiolar fibrosis (Fig. 8, 4-C). 

Thus it was shown that, in normal lungs, 
25 per cent or less of the total airway re- 
sistance derived from airways smaller than 
2 mm. in diameter. As peripheral resistance : 
is such a minor component of total resis- 
tance, it is clear that even a fairly large ob- 
struction in the small airwavs of the lungs 
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Fic. 7. (4-C) Postmortem bronchograms using finely particulate lead dust as contrast medium (X1.5). 
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In 4 (normal lung), contrast medium outlines the peripheral airways to the level of the respiratory 
bronchioles. In B (centrilobular emphysema), contrast medium has outlined the centrilobular emphysema- 
tous spaces; note that many of the small airways appear occluded, with blunt and tapering ends. In C 
(panlobular emphysema), there is marked narrowing and tortuosity of the small airways. (Reproduced 
with permission of the authors and publisher, New England F. Med.™) 


may not be detected in measurements of 
total airway resistance. The hypothetical 
situation described by Macklem® illus- 
trates this point very nicely (Fig. 9) : in this 
two-compartment lung model, obstruction 
of half the peripheral airways has resulted 
in a doubling of the resistance due to these 
airways; since central resistance is un- 
changed, total pulmonary resistance 1s 1n- 
creased by only 10 per cent--an increase 
extremely difficult or impossible to detect 
in patients using present-day tests designed 
to measure resistance. However, in this hy- 
pothetical situation, peripheral airways to 
half the total lung parenchyma were ob- 
structed and since these parenchymal units 
can be ventilated only by collateral air dow, 
ventilation distribution and gas exchange 


would be sbriously affected. The peripheral 
airways may thus be regarded as a "quiet 
zone 73 within the lungs, in that even an 
extensive obstruction may have little effect 
on specific measurements of airway resis- 
tance, or indeed the indirect assessment of 
resistance by measurement of the forced 
expiratory volume or maximal midexpira- 
tory flow rate (MMFR); McFadden and 
Linden” have recently suggested, however, 
that a reduced MMER may be caused by 
airway obstruction in peripheral bron- 
chioles and, as such, may represent an 
early manifestation of chronic bronchitis. 
Thus far it has been shown that consid- 
erable obstruction may be present in small 
airwavs without detectable effect on total 
airway resistance. Assuming normal pul. 
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Fic. 8. (4-C) Examples of the morphology of small airway disease seen in lungs with an abnormally high 
peripheral resistance. In /4, there is peribronchiolar cellular infiltrate and infolding of bronchiolar walls. 
B reveals bronchiolar stenosis and C, a bronchiole obstructed by a mucus plug. (Reproduced with permis- 
sion of the authors and publisher, E. & S. Livingstone Ltd., Edinburgh.) 


monary static elastic-recoil properties in a 
patient with mild chronic obstructive pul- 
monary disease—chronic bronchitis, for 
example—it is reasonable to predict that 
results of standard pulmonary function 
tests will be within the normal range. In 
fact this was the case in several chronic 
bronchitics studied by Woolcock and her 
colleagues.!? This being so, can we use 
other means to detect the abnormalities of 


pulmonary function that clearly exist in 
these patients? | 

In 1967, Macklem and Mead? predicted 
that the dynamic compliance of obstructed 
peripheral airways would fall with increas- 
ing frequency of respiration, and suggested 
that tests designed to measure the fre. 
quency dependence of compliance might be 
useful in assessing peripheral airway dis- 
ease. To test this hypothesis, Woolcock and 
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Fic. 9. Two-compartment lung model illustrating influence of peripheral airway obstruction on total pul. 
monary resistance. Airways larger than 2-3 mm. in diameter are represented by a single pathway, those 
smaller than 2 mm. by two-branch pathways, and the alveoli by 2 air spaces. Resistance of the central 


airways has been given an arbitrary value of 0.9 units and of the peripheral airways 0.1 units, producing a 
total resistance of 1.0 unit. When half the total peripheral airways have been obstructed, resistance due 
to these channels has doubled to 0.2 units, whereas central resistance is unchanged. The result is an over- 
all increase of resistance to 1.1 units or 1c per cent of the total. (Reproduced [slightly modified] with 


permission of the authors and publisher, M. Clin. North America®) 


her colleagues"? studied § chronic bron- 
chities and 8 normal subjects, in all of 
whom the results of standard pulmonarv 
function tests and measurements of total 
airway resistance were within the normal 
range. Their findings in 1 patient and i nor- 
mal subject suffice to illustrate the general 
trend. The patient, a bronchitic of moder- 
ate degree, had daily cough and sputum 
production and mild dyspnea on exertion. 
His chest roentgenograms and those of the 
normal subject revealed no abnormality, 
and the mechanical properties of their 
lungs were virtually identical, static defla- 
tion pressure-volume curves and total air- 
way resistance being within the normal 
range. When compliance was determined at 
different respiratory frequencies, however, 
marked differences were observed: in the 
normal subject, frequency had no effect on 
‘compliance; but in the bronchitic patient, 


compliance was markedly frequency-de- 
pendent, falling to less than 30 per cent of 
the static value at a respiratory rate of 120 
per minute. Since compliance is frequency- 
dependent when there are regional in- 
equalities of elastic recoil or of airway re- 
sistance or both,® and the static pressure- 
volume curve of the patient was normal, 
his reduced lung compliance could not be 
attributed to inequalities of elastic recoil. 
Therefore, the abnormality must have been 
located within the airways; and, since dis- 
ease of the /arge airways should have pro- 
duced a detectable rise in total airways re- 
sistance (which was normal), it was con- 
cluded that the fall in compliance was due 
to disease in the small airways. 

Other sophisticated techniques also have 
shown significant differences in lung func- 
tion in comparative studies of bronchitics 
and normal subjects. For example, An- 
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thonisen and associates, using radioactive 
xenon, demonstrated regional abnormali- 
ties of ventilation-perfusion ratios and 
grossly disturbed regional gas washout in 
bronchitics in whom the results of standard 
pulmonary function tests were generally 
within the normal range. They concluded 
that obstruction of peripheral airways was 
the most likely explanation for their find- 
ings. 

It is to be emphasized that the chest 
roentgenograms of all the chronic bron- 
chitics studied by Woolcock and her col- 
leagues!? and by Anthonisen and co. 
workers? showed no relevant abnormality. 
Thus we are dealing with a group of sub- 
jects, probably all cigarette smokers, with 
symptoms of little more severity than mild 
cough and sputum production, in whom 
standard tests of pulmonary function vield 
normal values and total airway resistance 
is within normal range, yet who have sig- 
nificant disease of small airways as mani- 
fested by frequency dependence of airway 
compliance and gross disturbance of venti- 
lation-perfusion ratios. Since the chest 
roentgenograms of these patients are nor- 
mal, one may assume that the radiologist 
can play no useful role in the appreciation 
of what is surely a common pulmonary ab- 
normality—in fact, it seems probable that 
even the pulmonary physiologist would not 
likely be involved in the assessment of these 
patients, at least through estimation of fre- 
quency dependence of compliance and Xe! 
studies of ventilation and perfusion since 
these techniques are time consuming and 
require equipment not generally available. 
However, if one predicates a possible re- 
version of the peripheral-airway obstruc- 
tion at some stage in the development of 
obstructive disease,” the enormous effort 
expended in the search for a simple reliable 
method to detect early small airway dis- 
ease 1s vindicated. Such a technique may al- 
ready have been found in the determina- 
tion of "closing volume." 

The concept of expiratory airway closure 
was introduced, in 1967, by Dolfuss and his 
colleagues.?* They showed that, after the 
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Fic. 10. Simulated tracing of the “closing volume" 
phenomenon. A bolus of Xe! was administered 
at RV, producing the spike B. The‘subject then 
inspired to TLC and expired back. to RV, while 
Xe} was measured at the mouth. (Courtesy of 
Dr. Nicholas Anthonisen, and Lung Program, 
National Heart and Lung Institute.) 


administration of a bolus of Xe!? at re. 
sidual volume, the first VC breath. dis- 
tributed most of the labelled gas into upper 
lung regions; during the subsequent ex- 
piration from TLC to RV, Xe measure- 
ments recorded at the mouth produced a 
characteristic tracing containing 4 slopes or 
phases (Fig. 10): Phase 1, early in expira- 
tion, was xenon-free, representing anatomic 
dead-space gas; this was followed by rap- 
idly increasing xenon concentration (Phase 
11) reflecting mixed alveolar and dead-space 
washout; Phase tt was a gradually rising 
slope—the alveolar plateau—representing 
alveolar gas of which there was an increas- 
ing contribution from upper lung zones. 
Toward the end of expiration, there was an 
abrupt increase in xenon concentration, 
designated as Phase 1v, due to an increased 
fractional expirate contribution from the 
Xe"*nch upper zones. On the basis of 
previous studies by Milic-Emili: and as- 
sociates,? it was postulated that this 
abrupt change in emptying sequence at the 
junction of Phases m1 and 1v was caused by 
airway closure in the Xe!3. poor lower lung 
zones. The lung volume at which airway 
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closure occurs has been termed the "closing 
volume."* 

Many studies are now 1n progress to es- 
tablish values for closing volume in normal 
subjects and in patients with airwav dis- 
ease. The latter studies, particularly, are 
still in their earlv stages, but it has already 
been shown that cigarette smokers tend to 
have high closing volumes, suggesting pre- 
mature airway closure: in a study of 284 

asymptomatic non-smokers and 530 ciga- 
rette smokers attending an emphysema 
screening. center; Buist and Ross" dis- 
covered significant abnormalities of al. 
veolar ventilation and closing volume 
among thé smokers. Employing nitrogen 
rather than Xe! (Anthonisen’s modifica- 
tion. of Fowler’s single breath nitrogen 
test), they found 41 per cent of the smokers 
to have non-uniform alveolar ventilation 
and 35 per cent to have abnormal closing 
volumes. Over.all, 62 per cent of the 
smokers had abnormal test results in one 
or more of the parameters measured— 
closing volume, closing capacity, and uni- 
formity of alveolar ventilation —compared 
with only 11 per cent who showed abnormal 
values for FEV,. In summary, it oe 
probable that the estimation of closing 
volume—a simple, inexpensive laboratory 
procedure—will become a valuable aid in 
the diagnosis of early small-airway disease 
at a stage when standard tests of puimo. 
nary function are still normal." [t is likely 
that minor structural abnormalities. of 
small airways are reversible, at least in 
some patients, but even if not reversible, 
may prove to be of limited extent and not 
necessarily progressive.?? 

It still remains to be proved that the 
asynchronous lung emptying that char- 
acterizes the closing-volume phenomenon 
is due to airway closure, and here the radi- 
ologist may play a useful role. Roentgeno- 
graphic visualization of air spaces as small 
as 150 u 1s now possible through a combina- 
tion of tantalum bronchography and either 
primary roentgenographic or electronic 
magnification, and dynamic changes in 
these airways can be accurately measured 
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during various respiratory maneuvers, 3^ 8? 
In fact, Goerg and colleagues? state that 
they can measure changes in the size of 
structures as small as alveoli during both 
static and dynamic inflation and deflation 
of the lungs: in a necropsy study of the 
lungs of newborn infants they found that 
airway closure occurred not only in termi- 
nal bronchioles but also in larger, subseg- 
mental bronchi. With such techniques, it 
may be possible to relate the dynamic be- 
havior of the peripheral airways visualized 
roentgenographically to the slope of the 
Xe! or N, expiratory curve and thus es- 
tablish the morphologic characteristics of 
the "closing volume" phenomenon. 


CHRONIC BRONCHITIS AND EMPHYSEMA: 
AN OVERVIEW 


The recognition of diseases within the 
broad category of "obstructive airway dis- 


5 $4 : t 
ease" or "chronic obstructive pulmonary 
disease" implies the identification of in- 


creased .resistance to airflow in the con- 
ducting system of the lungs. The majority 
of patients with obstructive airway disease 
have intractable asthma, chronic bron- 
chitis, emphysema, bronchiectasis or a 
combination of these. However, the term is 
not restricted to these 4 disorders: other 
diseases can give rise to similar clinical and 
physiologic manifestations. For example, 
such diverse conditions as mucoviscidosis 
and tracheal neoplasms present both clini- 
cally and functionally as airway obstruc- 
tion. Although our knowledge of this group 
of diseases has been greatly extended in 
recent years by the application of correla- 
tive clinical, pathologic, roentgenologic and 
physiologic studies, with the better under- 
standing has come the realization that in 
many cases the precise differentiation of 
individual diseases is difficult: the more 
specifics we know, the more we appreciate 
the overlap between conditions. 

In no other diseases are these statements 
more true than chronic bronchitis and em- 
physema. As Macklem recently stated,® 
"In the syndrome of chronic obstructive 
lung disease, the abnormalities that result 
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from chronic bronchitis have proved enor- 
mously difficult to dissect from those which 
result from emphysema and those which 
result from a combination of both. Indeed, 
it was because of this difficulty that the 
term chronic obstructive lung disease was 
coined. Although this term successfully 
masks our ignorance, it hardly advances 
our knowledge of emphysema per se or 
chronic bronchitis per se—both specific dis- 
ease entities in their own right" (italics 
mine). 

Although overlap of these 2 conditions is 
frequent—in fact, the rule rather than the 
exception—their individual morphologic 
and functional manifestations differ. 

Chronic bronchitis is characterized mor- 
phologically by mucous gland hyper- 
plasia, excess mucus production and ob- 
struction of small airways; and function- 
ally by normal total lung capacity (no 
overinflation), increased residual volume 
(air-trapping), reduced maximal expira- 
tory flow rates, and maintenance of nor- 
mal elastic recoil. 

Emphysema is characterized morpho- 
logically by destruction of alveolar walls 
and obstruction of small airways; and 
functionally by increase in total lung ca- 
pacity and functional residual capacity 
(overinflation), increase in residual vol- 
ume (air-trapping), reduced maximal 
expiratory flow rates, and loss of elastic 
recoil. 

These differences should permit ready 
distinction of the 2 diseases in their "pure" 
state, both by pulmonary function tests 
and by morphologic studies. Logically, 
therefore, differentiation should be possible 
roentgenologically, providing the disease 1s 
moderately advanced. Thus, the manifesta- 
tions of the 2 diseases will be described 
separately. 

CHRONIC BRONCHITIS 
DEFINITION 

Chronic bronchitis is defined as chronic 

excessive production of mucus in the alr- 


ways, not due to known specific cause.? 
Thus the major criterion of chronic bron- 
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chitis—excessive sputum production, usu- 


ally associated with cough—is clinical. This - 


definition requires the elimination of all 
other causes of chronic cough and expecto- 
ration before a diagnosis of chronic bron- 
chitis can be accepted; 
category are local abnormalities such as 
bronchiectasis and general diseases such as 
asthma and perhaps pulmonary edema. As 
we will see, the radiologist probably plays 
a more useful role in excluding these other 


causes of chronic cough. than i in diagnosing. 


chronic bronchitis itself. 


INCIDENCE AND PATHOGEN ESIS 


Chronic bronchitis affects approximately " 


20 per cent of our adult male. population. = 

A relatively small proportion are clinically 
disabled, and probably few of the clinically 
unaffected. would have abnormal chest 
roentgenograms. The disease seems to be 
much more common in males than in fe- 
males—in their 1968 review Webster and 
his colleagues! cited a ratio of approxi- 

matelv 10:1 based on clinical criteria, com- 
pared to a ratio of 1:1 from necropsy 
studies. It is probable that the predomi- 
nance of the disease in males is at least 
partly attributable to their average heavier 
cigarette consumption,?955.115 and, maybe, 
partly due also to their more likely daily 
exposure to air pollutants and industrial 
fumes. In any event, it is generally agreed 
that the disease progresses more rapidly, 
with faster clinical deterioration, in the 
male than in the female.% 55.5 

Accepting that cigarette smoking is the 
major single factor in the pathogenesis of 
chronic bronchitis, 2 other factors have 
been incriminated, acting singly or in con- 
cert: air pollution; and infection. The rela- 
tionship of chronic bronchitis to air pollu- 
tion, particularly in cities,-has been widely 
investigated; and there seems little doubt 
that high concentrations of certain chemi- 
cals (notably sulphur dioxide) in dusts may 


damage the bronchi.’ Epidemiologic stud- 
ies have related a high incidence of chronic 


bronchitis to urban living, +% but it has 
been pointed out that smoking habits may 


included in this | 


Law 
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play.a more significant role than atmo- 
spheric pollution in the development of the 
disease.** However, there seems little doubt 
that atmospheric pollution can play a ma- 
jor role in. certain circumstances. For 
example, Oshima and colleagues* reported 
that pulmonary function was impaired in a 
higher percentage of native residents of the 
highly polluted Tokyo and Yokohama re- 
gions of Japan than in residents from an 
area with less atmospheric pollution; simi- 
larly, a five-year study of 60,000 London 
Transport employees during the early 
fifties’ showed a close relationship between 
the prevalence.of bronchitis and the num- 
ber and density of fogs per vear. The imflu- 
ence of infection in the pathogenesis of 
chronic bronchitis is much less clear. It 
seems fairly certain that chronic bronchitis 
is seldom the result of an initial infectious 
episode, although the bronchitic with es- 
tablished disease is particularly prone to 
lower respiratory tract infection and re- 
peated infections probably are at least 
partly responsible for progression of the 
disease. The role of heredity in the patho- 
genesis of chronic bronchitis 1s unclear; Dr. 
Peter Pare has stated (personal communi- 
cation) that there is a tendency for bron- 
chitis to occur in families, for reasons un- 
known; similarly, although alpha,-anti- 
trypsin deficiency is genetically controlled 
and leads to emphysema rather than bron- 
chitis, the latter 1s not an uncommon find- 
ing in affected patients.” 


MORPHOLOGIC CHARACTERISTICS 


Pathologically, the hallmark of chronic 
bronchitis is mucous gland hyperplasia. 99! 
The increased volume of mucous glands is 
best assessed by the bronchial gland: wall 
ratio, termed the Reid index after Lynne 
Reid’s original formulation of this param- 
eter.” Although it is dificult to determine 
precise values, Thurlbeck and Angus!” 
stated the mean Reid index to be 0.44 in 
normal subjects and 0.52 in chronic bron- 
chitics. In addition to the increased volume 
of the mucus-secreting elements of the 
bronchial mucosa (mucous glands and gob- 
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let cells), bronchiolar narrowing, stenosis 
and mucus plugging have been reported? * 
The precise frequency of occlusive airway 
lesions 1s not known, but it seems probable 
that patients who die in respiratory failure 
and in whom emphysema is minimal or ab- 
sent at necropsy have ventilation/perfusion 
inequality resulting from inflammatory 
changes and mucus plugging of the small 
bronchi and bronchioles. In any event, it is 
difficult to believe that mucous gland hy- 
perplasia, the only morphologic change in 
the larger bronchi, could be responsible for 
the severe disability and respiratory failure 
manifested by some patients with chronic 
bronchitis. 


ROENTGENOGRAPHIC MANIFESTATIONS 


The roentgenographic appearances in 
uncomplicated chronic bronchitis are in- 
adequately documented, mainly because 
no large series has been reported of premor- 
tem roentgenograms of known bronchitics 
without emphysema at necropsy. As in 
spasmodic asthma, the main roentgenologic 
requirement is to exclude other conditions, 
such as bronchiectasis, that may mimic it 
clinically. It is to be emphasized that 
"chronic bronchitis” is not a roentgenologic 
diagnosis: changes may be observed in the 
lungs which suggest that bronchitis may be 
present, but on the basis of plain roent- 
genograms it is never appropriate to do 
other than indicate that the findings are 
compatible with or suggestive of that 
diagnosis. 

Two of the largest series of cases report- 
ing the roentgenographic manifestations of 
chronic bronchitis have originated in Great 
Britain?*!9 and here the problem is com- 
pounded to some extent by a rather liberal 
concept of what constitutes "chronic bron- 
chitis." For example, Simon and Gal- 
braith!? considered 128 (15 per cent) of 
their 857 "chronic bronchitics" to show un- 
doubted emphysema roentgenographically 
and a further 320 (37 per cent) to show 
"some" evidence of emphysema but in- 
sufficient to justify a diagnosis. In the 3 
largest reported studies of the roentgeno- 
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graphic features of chronic bronchitis, of 
particular interest is the classification as 
"completely normal" in less than ṣo per 
cent in each group: 41 per cent of 827 pa- 
tients;'? 21 per cent of 184 patients;? and 
"nearly half” of over 1,000 patients.?? The 
lower figure (21 per cent) recorded by 
Bates and colleagues? than by the other in- 
vestigators reflects the former's inclusion 
of "tramlines" as an abnormality. More is 
said of these tubular shadows below. It is 
highly probable that the figure of ṣo per 
cent 1s much too low: if one were to obtain 


roentgenograms of the chest of a number of 


cigarette smokers, picked at random from 
passers-by on the street, each of whom 
satisfied the clinical criteria for the diag- 
nosis of chronic bronchitis, it is verv likely 
that the great majority would show no 
changes suggesting that diagnosis. 
Roentgenographic abnormalities which 
have been included by various authors? 2919 
include overinflation, prominence of lung 
markings (the “dirty chest"), oligemia and 
tubular shadows. The 
overinflation on roentgenograms exposed at 
full inspiration in patients with chronic 
bronchitis is difficult to equate with func- 
tion-test characteristics: normal total lung 
capacity (TLC); increased residual volume 
(RV); and normal elastic properties of the 
lungs.*: 5 Overinflation at TLC occurs when 
there is diminished elastic recoil of the lungs 
as in emphysema, and in fact an increase in 
TLC is usual in this disease; however, since 
both TLC and elastic recoil are normal in 
chronic bronchitics, logically there should 
be no evidence of overinflation on standard 
roentgenograms exposed in full inspiration. 
("Overinflation" to the pulmonary physiol- 
ogist connotes an increase in RV, not TLC, 
and the distinction between physiologic 
and roentgenologic terms is important to 
recognize.) Simon and Galbraith'™ used a 
"low, flat diaphragm" as one of the 4 cri- 
teria for the diagnosis of emphysema, but 
did not record the incidence of this single 
finding among their 857 patients with 
"chronic bronchitis.” The fact that Bates 
and his colleagues? found 119 (64 per cent) 
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of their 184 bronchitics to show overinfla- 
tion roentgenographically could have been 
due to over-reading of the roentgenograms, 
function-test underestimation of TLC, un- 
recognized emphysema, or a combination 


of these (functionstest: values for TLC in. 


this series were Vin a eii different 
from predicted values). Unfortunatelv, the 
roentgenographic assessment of excess air 
in the lungs at TLC tends to be rather sub- 
jective, unless the diaphragm is verv low 
and flat. Although objective criteria have 
been described relating to the height of the 
diaphragm, depth of the retrosternal space 
and the distance from the diaphragm at 
which the heart separates from the an- 
terior chest wall? ?*191.19 to the best of my 
knowledge such criteria have not been es. 
tablished on the basis of correlation with 
known values for TLC as determined in the 
body plethysmograph or even by inert gas 
techniques. Until this is done, the roent- 
genographic assessment of overinflation 
other than of severe degree must be re- 
garded as potentially inaccurate. It is of 
some interest, however, that in the studv of 
61 patients with emphysema reported by 


Thurlbeck and his colleagues,” the roent- - 


genographic estimation of overinflation 
(using the same criteria as in the Bates ef 
al? study) showed a high degree of correla- 
tion with physiologic measurements of lung 
volume, suggesting that some of the 
dhenie bronchities" in the Bates study 
may have had undetected abnormalities of 
elastic recoil. Support for this suspicion is 
provided by the fact that 10 vears after the 
original study, a number of these patients 
showed significant deterioration of pulmo- 
nary function indicating the presence of 
overt emphysema.!? 

Increased. lung markings or "the dirty 
chest," were reported in 33 (18 per cent) of 
the 184 patients whose roentgenograms 
were studied by Bates and co-workers? and 
in a "minority" of the 8,000 cases reviewed 
by Simon.?? This general accentuation of 


linear markings throughout the lungs (Fig. 


11, 7 and B) is admittedly a very subjective 
finding and lacks roentgenologic/patho- 
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Fic. 11. (4 and B) The "dirty chest" in chronic 
bronchitis. (4) Posteroanterior and (B) lateral 
roentgenograms reveal general accentuation of 
bronchovascular markings throughout both lungs. 
The lungs appear somewhat overinflated. This cz 
year old man smoked a pack of cigarettes a day 
for many years and complained of chronic produc- 
tive cough, chiefly in the mornings. (Reproduced 
with permission of the authors and publisher, 
W. B. Saunders Company, Philadelphia.!?) 


logic correlation, but I consider it a useful 
sign in support of a diagnosis of chronic 
bronchitis. The appearance is similar to the 
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“increased-marking” pattern of emphy- 
sema, the major difference being the ab- 
sence of pulmonary arterial hypertension 
and cor pulmonale in the chronic bron- 
chitic. 

The roentgenographic appearance of lo- 
cal or general pulmonary oligemia in a pa- 
tient suspected clinically of having chronic 
bronchitis constitutes reliable evidence of 
emphysema.’ 3 Simon and Galbraith'!® 
observed oligemia in 128 (15 per cent) of 
their 857 patients, and Bates and his col. 
leagues® in 10 (5.4 per cent) of their 184 
cases. In the latter group, from the DVA 
coordinated study of chronic bronchitis re- 
ported in 1960, it was felt reasonably cer- 
tain that emphysema had been excluded, in 
that the values of TLC and carbon mon- 
oxide diffusing capacity were repeatedly 
within the predicted range. In some of these 
cases, however, pulmonary function had 
deteriorated significantly and the roent- 
genographic changes had worsened by the 
end of a ten-year follow-up study in 1970,!? 
indicating that the original roentgenologic 
interpretation of emphysema was correct. 

Tubular shadows, consisting of parallel or 
shghtly tapering line shadows outside the 
boundary of the pulmonary hila, are prob- 
ably always abnormal, although they are 
identified in some supposedly normal 
asymptomatic persons. These "tramlines" 
were identified in 80 (42 per cent) of the 184 
cases studied by Bates and his associates,’ 
but were not reported in either of the 2 
series from Great Britain;??!? in fact, 
Simon®® does not regard them as a roent- 
genographic feature of "chronic bronchitis” 
as defined in that country. Two possible 
explanations for this wide discrepancy are 
immediately apparent: (1) in many of the 
cases reported by Bates e a/.,? lung tomo. 
grams were available, doubtless giving im- 
proved visibility of tubular shadows; and 
(2) observer variability, by which one ob- 
server might have interpreted pulmonary 
line shadows as typical tubular shadows 
and another as normal vascular markings. 
To reconcile this disturbing discrepancy, 
studies are currently being carried out to 
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Frc. Dx (4 and B) Magnified views of the parahilar zones of 2 posteroanterior roentgenograms illustrating 
“end-on” bronchi (arrows). In 4, the bronchial wall is of normal thickness; in B, from a patient with 
severe chronic bronchitis, the wall is markedly thickened, 


validate assessment of the wall thickness of 


bronchi commonlv seen end-on in the para- 
hilar zones (Fig. 12, 4 and B): the roent- 
genograms of some 3oo individuals have 
been assessed, comprising an approximately 
equal number of chronic bronchitics and 
normal subjects; the results are still in the 
process of statistical analysis, but prelimi- 
nary perusal suggests that this sign may 
aid discrimination. The final results are to 
be the subject of an early report. 

Much has been written about the bron- 
chographic appearances in chronic bron- 
chitis. Although certain signs are virtually 
diagnostic, it is doubtful whether bron- 
chography is indicated in patients with 
clinically suspected chronic bronchitis ex- 
cept to exclude potentially curable bron- 


chiectasis. Not only does the instillation of 


contrast material significantly impair al- 
ready disturbed pulmonary function (how- 
ever temporarily)?! but the diagnostic 
yield is small or nil. The most significant 
abnormality 1s opacification of the dilated 
necks of enlarged bronchial mucous glands, 
typically along the inferior aspect of the 
large bronchi; this was observed in 50 per 
cent of the go cases investigated broncho- 
graphically by Simon and Galbraith, ® and 
is considered virtually pathognomonic of 
the disease. Mucus gland filling is also a 
fairly common bronchographic abnormality 
in patients with established bronchiectasis, 
signifying coincidental general bronchitis 
rather than a manifestation of the bronchi- 
ectasis per se. Reid? 55 and Simon??? state 
that the abrupt termination of bronchi § to 
8 generations along an axial pathway (or of 
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bronchioles, more distally), with squared or 
truncated. endings, correlates with the 
blind ends of obliterated bronchi and bron- 
chioles. These truncated endings produced 
by organic obliteration of airways are in 
contrast to the more usual concave termi- 
nations that indicate partial or complete 
obstruction of airways by mucus. There 
may be slight but definite dilatation of 
: bronchi down to the 6th or 7th stage divi- 
sions beyond the lobar bronchi, simulating 
mild cylindrical bronchiectasis, but in most 
cases the diagnosis of chronic bronchitis 
can be established by the widespread in- 
volvement of the bronchial tree. 

Cinefluorographic examination of the 
opacified bronchial tree in patients with 
. chronic bronchitis may provide useful in- 
. formation about the bronchial tree’s dy- 
namic activity. I shall discuss this in more 
detail later. 


SUMMARY OF A TEN YEAR CLINICAL, FUNCTION-TEST 
AND ROENTGENOLOGIC FOLLOW-UP 
OF CHRONIC BRONCHITICS 


In 1962? and 1966? Bates and his col. 
leagues reported their findings in a coordi- 
nated study of 216 veterans with chronic 
bronchitis located in 4 representative cities 
of Canada (Halifax, Montreal, Toronto, 
and Winnipeg). Standard tests of pulmo- 
nary function had been performed re. 
peatedly on each man, and on this basis the 
presence of emphysema was thought to be 
reasonably excluded. Of the 216 men origi- 
nally selected for studv, 149 were tested in 
a pulmonary function laboratory every 
year from 1960 to 1970 and the concluding 
report of this unique ten-year study will be 
published soon.!! Only a brief summary can 
be given in this presentation: during the 
ten-year period, 27 of the original 216 died, 
only 1 of respiratory failure-—the man who, 
at the start of the studv, was noted to have 
the poorest pulmonary function. Pulmo- 
nary emphysema of severe degree de- 
veloped in only 12 of the 149 men followed 
up. Thus it might be stated that over a ten- 
year period, in men with chronic bronchitis 
and the characteristics of Bates ef als" 
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group—average age 45, smoking 20+ ciga- 
rettes a day, and of a clerical or skilled 
manual occupation—the pulmonary-func- 
tion data will reveal the development of 
emphysema in approximately 8 per cent. 
Excluding data of the 12 men in whom 
emphysema developed, changes in func- 
tion-test results when the group was 
looked at as a whole were small and gen- 
erally in accord with the predicted ten- 
vear changes for the age group concerned. 
In those patients in whom testing indicated 
deterioration in pulmonary function, there 
was no relationship to the prevalence of 
chest infection. Furthermore, the data did 
not show whether stopping cigarette smok- 
ing improved pulmonary function. 

Dr. George Simon and I, independently 
and without knowledge of the clinical his- 
tory or pulmonary function status, evalu- 
ated the 1960 and 1970 posteroanterior and 
lateral chest roentgenograms of 57 of the 
149 patients. The following conclusions 
may be drawn from the results: 

1. Of the 57 subjects, only 12 (21 per 
cent) were considered roentgenologically 
normal in both 1960 and 1970. 

2. All cases Judged roentgenologically 
to have circulatory changes in the form 
of oligemia were included in the group in 
whom function deteriorated significantly. 

3. In none of the 13 men whose roent- 
genograms were interpreted as normal in 
1960 and were judged to have worsened 
by 1970 did these findings correlate with 
significant changes in pulmonary func- 
tion. 

4. In 12 of the 28 men in whom func- 
tion testing indicated deterioration, the 
roentgenologic category was considered 
to be either (a) normal in 1960 and still 
normal in 1970, or (b) abnormal in 1960 
and unchanged or normal in 1970. In 
fact, I patient with significantly impaired 
function in 1960, further deteriorating 
over the ten-year period, had roentgeno- 
grams interpreted as perfectly normal in 
1960 and 1970. 

5. It can be concluded from the com- 
parison between roentgenograms and 
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function tests that the roentgenologic 
assessment, unless it included progres- 
sive oligemia, correlated poorly with ob. 
served function-test changes. 

6. Serious deterioration in function- 
test results can occur in the absence of 
roentgenologic change or episodes of 
chest infection. 


PULMONARY EMPHYSEMA 
DEFINITION 


Pulmonary emphysema is usually defined 
as a condition characterized by increase be- 
yond normal in the size of air spaces distal 
to the terminal bronchiole, accompanied by 
destruction of their walls.??? Thus the dis- 
ease represents a disorder of anatomv, and 
there is general agreement that it can be 
accurately defined in morphologic terms 
only. 


INCIDENCE 


Emphysema is more prevalent than com- 
monly realized; in fact, as Thurlbeck has 
pointed out,!°*!9 the lungs of few adults are 
entirely free of the disease at necropsy: he 
found some degree of centrilobular or pan- 
lobular emphysema or both in so per cent 
of 138 random necropsies;! however, as 
lung destruction was severe enough to 
cause death or disability in only 6.5 per 
cent, it is apparent that the majority of 
persons with emphysema have no clear-cut 
symptoms referable to the disease. Reflect- 


COMPONENT PARTS OF ACINUS 


ALVEOLUS 


AS 





Fic. 13. Diagrammatic representation of a normal 
pulmonary acinus. TB: terminal bronchiole. RB: 
respiratory bronchiole. AD: alveolar duct. AS: 
alveolar sac. (Reproduced with permission of the 
authors and publisher, Appleton-Century-Crofts, 
Inc., New York, 1968.11?) 
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PANLOBAR EMPHYSEMA 


SEPTUM 





Fic. 14. Diagrammatic representation of an acinus 
involved with panacinar (panlobular) emphysema. 
Abbreviations as in Figure 13. See text for descrip- 
tion. (Reproduced with permission of the authors 
and publisher, a Inc., 
New York, 1968.11?) 


xe , 
ing the sex incidence of chronic bronchitis, 
necropsy reveals emphysema in approxi- 
mately two-thirds of males and one- "quarter 
of females. 


MORPHOLOGIC CHARACTERISTICS 


There are several types of morphologic: 
emphysema, based on the distribution of 
destruction within the acinus or secondary 
lobule; and as the roentgenographic mani- 
festations of these types differ, it is de- 
sirable to summarize their morphologic 
characteristics. The acinus consists of all 
tissue distal to the terminal bronchiole, 
comprising 3 or more generations of respi- 
ratory bronchioles, alveolar ducts, alveolar 
sacs and alveoli (Fi ig. 13), and the nature 
of the acinar involvement determines the 

classification of emphysema. 

In panacinar (panlobular) emphysema, 
the acinus (or lobule) is uniformly involved 
in air-space dilatation and destruction 
(Fig. 14). 

In centriacinar (centrilobular) emphy- 
sema, respiratory bronchioles are selec- 
tively or dominantly involved and alveolar 
structures in the periphery of the acinus 
are relatively unaffected (Fig. 15). 

Paraseptal emphysema selectively in- 
volves the lung periphery deep to the 
pleura and along interlobular and inter- 
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CENTRILOBAR EMPHYSEMA 
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muU RES 
. inflamed 

Fic. 15. Diagrammatic representation of an acinus 

involved with centriacinar (centrilobular) emphy- 

sema. Abbreviations as in Figure 13. See text for 

descriptién. (Reproduced with the permission of 


the authérs and publisher, Appleton-Century- 
Crofts, Ine., New York, 1968.19) 


lobar septa: It may give rise to bullae 
through coalescence of distended, destroyed 
alveoli—in fact, paraseptal emphysema is 
thought to represent the basic lesion of bul- 
lous lung disease. In most cases this form of 
emphysema produces no symptoms, unless 
it results in spontaneous pneumothorax. 

Irregular emphysema, as the name im- 
plies, involves the acinus irregularly. Be- 
cause of its frequent association with pul- 
monary scars, it is commonly referred to as 
"scar" or "paracicatricial" emphysema. 
Like paraseptal disease, it is usually of no 
clinical consequence. 

So-called a/veolar-duct emphysema is as- 
sociated with an increase in the diameter of 
alveolar ducts. It is a common finding in 
elderly persons, and is associated with clini- 
cal or functional evidence of disease so 
seldom that its inclusion as a form of 
emphysema is questionable. 

The morphologic characteristics of the 
various forms of emphysema have been re- 
viewed in detail elsewhere.19 1919 However, 
since centrilobular and panlobular emphy- 
sema are by far the most significant forms 
of the disease clinically, and their differen- 
tiation has led to considerable confusion 
(particularly in the roentgenologic litera- 
ture), it 1s appropriate to restate their 
morphologic characteristics. 

Panlobular (or panacinar) emphysema 


(PLE) involves the acinus uniformly. Ex- 
amination of an inflated diseased lung 
through a dissecting microscope (Fig. 168) 


reveals uniform enlargement and absence of 


normal angles of all alveoli across the sec- 
ondary lobule; thus dilated alveoli become 
indistinguishable from alveolar ducts and 
sacs. The alveolar walls contain abnormal 
fenestrations, and some lobules may lack 
any normal parenchyma; in fact, in the end 
stages of the disease, affected parenchyma 
may consist solely of thin strands of tissue 
containing blood vessels—the so-called 
"cotton-candv" lung. PLE occurs ran- 
domly throughout the lung but with some 
predilection for the lower zones. It may be 
associated with centrilobular emphysema, 
in which circumstances chronic bronchitis 
is almost invariable; most patients thus 
affected are heavy cigarette smokers. PLE 
usually occurs in an older age group than 
CLE, and, although both types are more 
common in men than in women, is com- 
moner than CLE in women. PLE is the 
type of emphysema that occurs in associa- 
tion with deficiency of the enzyme alpha,- 
antitrypsin;? 59! in such cases, chronic bron- 
chitis and evidence of old inflammation 
may be absent and the patient may be a 
nonsmoker. Space does not permit more 
extensive description of the important in- 
fluence of alpha;-antitrypsin deficiency and 
other aspects of proteolysis in the patho- 
genesis of emphysema, and the interested 
reader 1s directed to the extensive litera- 
ture on the subject and particularly to the 
excellent review recently published.” 

By contrast, in centrilobular emphysema 
(CLE), the acinus is involved selectively 
rather than uniformly: the major abnor- 
mality is dilatation and destruction of res- 
piratory bronchioles, resulting in conflu- 
ences that produce punched-out, spherical 
spaces in the approximate center of the 
secondary lobule (Fig. 16C). These dilated 
airways are surrounded by almost normal 
parenchyma (alveolar ducts, alveolar sacs, 
and alveoli) and the severity of their indi- 
vidual involvement is usually varied. Char- 
acteristically, the walls of the dilated de- 
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stroyed respiratory bronchioles are pig- 


mented and evidence old inflammation. 
Considerable disease is present in the 
bronchioles supplying the large common 
pool—usually from a combination of in- 
flammation, mucus plugging, and fibrous 
obliteration---and, as a result, ventilation 
of the “pools” and more-distal alveoli must 
occur through fenestrations or alveolar 
pores communicating with contiguous ven- 
tilated parenchyma. The result is ineftec- 
tive alveolar ventilation, with consequent 
reduction in arterial pO: and elevation of 
arterial pCO.. CLE occurs predominantly 
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Fic. 16. (4-C) Architecture of normal lung and of 
lungs with panlobular and centrilobular emphy- 
sema. Three lungs are illustrated, each viewed 
through a dissecting microscope after fixation in 
inflation. (4) The normal lung shows a uniform 
size of its multifacetted alveoli and somewhat 
larger, rounded alveolar ducts. (B) The lung is 
the site of mild panlobular emphysema; the alveoli 
are uniformly enlarged, have lost their angles, and 
are indistinguishable from alveolar ducts. (C) Cen- 
trilobular emphysema, there being moderate dila- 
tation of the respiratory bronchioles in the center 
of the lobule, with peripheral lobular architecture 


remaining intact. (Courtesy of Dr. W. M. Thurl- 
beck.) 


in the upper two-thirds of the lung, is much 
more common in males than females, 1s 
almost invariably associated with chronic 
bronchitis, and rarely occurs in non- 
smokers. 


ROENTGENOGRAPHIC MANIFESTATIONS 


Traditionally, there have been 3 roent- 
genologic signs of emphysema" (1) excess 
air in the lungs; (2) alterations in the pul- 
monary vasculature (oligemia) and in some 
cases the cardiac contour; and (3) bullae. 
Although various authors have placed 
more dependence on one sign than another, 
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until recently it was generally agreed that 
these 3 signs constitute the major roent- 
&ehographic abnormalities. 

In 1970, however, Thurlbeck and his col- 
leagues! published a report that cast doubt 
on this belief. They described 61 patients, 
the large majority of whom had morpho- 
logically proved emphysema, in whom 
clinical, pulmonary-function and roentgen- 
ologic data were correlated with morpho- 
logic findings, and showed that application 
of only the 3 traditional roentgenologic 
criteria would have excluded almost half 
the patients with severe emphysema. To 
be included in the survey the cases had 
to meet the following criteria: (1) At least 
one lung had been “adequately examined 
morphologically in the inflated state (one 
was a pneumonectomy specimen, and all 
others were obtained at necropsy). (2) The 
patient had undergone complete pulmo. 
nary-function testing. (3) There was no 
cardiac or pulmonary disease (other than 
emphysema, bronchitis, bronchiectasis, or 
asthma) likely to affect pulmonary func- 
tion. Roentgenograms of the chest in pos- 
teroanterior and lateral projection were 
available on all but 3 patients; the excep- 
tions had only nels roentgenograms in 
anteroposterior projection and in these 3 all 
parameters except overinflation could be 
evaluated. In addition, full lung tomograms 
obtained by a technique previously de- 
scribed? were available in approximately 
half the cases and were included in the 
survey. These roentgenograms, topete 
with chest roentgenograms of a similar 
number of necropsied patients E. with 
no chest disease, and others with various 
pulmonary diseases) were given code num- 
bers and randomized, and were assessed by 
me on 2 occasions without knowledge of 
the clinical, function-test, or pathclogic 
findings. Four indices were assessed: (1) the 
degree of overinflation was graded on a 
zero to 4+ scale, using the criteria of de- 
pression and flattening of the diaphrag- 
matic domes, and increase in the depth of 
the retrosternal air space as judged bv the 
distance from the sternum to the shadow 


APRIL, 1974 


of the ascending aorta and by the point at 
which the heart shadow separated from the 
sternum; (2) the state of the peripheral 
vascular markings was recorded as normal, 
diminished, or accentuated; (3) pulmonary 
arterial hypertension was determined by 
the single criterion of enlargement of the 
hilar pulmonary arteries; and (4) right ven- 
tricular enlargement was determined on 
the somewhat tenuous criteria of increased 
width of the cardiac silhouette, elevation of 
the apex of the heart, bulging of the an- 
terior cardiac contour, and prominence of 
the main pulmonary arterv segment. A 
final opinion whether there was roentgeno- 
logic evidence of emphysema was based on 
these 4 parameters. 

As shown in Table 1, morphology was: 
normal in 5 of the 61 cases; 2 patients had 
asthma; § bronchiectasis; and the other 49 
had morphologically proved emphysema. 
The severity of the disease morphologically, 
measured by a modification of the Dunnill 
stratified random-point count method,?*!% 
ranged from Grade 1 to Grade v, and the 
patients were grouped accordingly. 

The roentgenographic 
overinflation correlated well with the se- 
verity of the emphysema, there being a 
steady increment throughout the group. It 
is of some interest that there proved to be 
a highly significant relationship between 
the degree of overinflation assessed roent- 
genologically and values for TLC and RV 
obtained on pulmonary function testing, 
Pulmonary hypertension was absent in 
the patients without emphysema; it was 
thought to be present in one-fifth of Group 
1, in all but 2 patients of Group v, and in 
roughly equal numbers totalling about half 
the patients in Groups 11, HI, and iv. Right 
ventricular hypertrophy was considered ab- 
sent in all patients without emphysema, 
and present in 1 of 10 patients in Group 1, 
nearly all in Group v, and middling num. 
bers in the other 3 groups. 

Two different roentgenographic patterns 
of altered pulmonary vascularity were rec- 
ognized, and were designated "arterial de- 
ficiency” (AD) and “increased markings" 


appearance of 
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TABLE I 


ROENTGENOLOGIC FINDINGS IN 61 PATIENTS* 


Mineira 
Aeaee aa Armaan mamae a i e r er RRA AHA ag aahit reram mman aiaga a a, 











Morphologic Diagnosis Number  Overinflationt 
No emphysema E O.4 
Emphysema Group I 10 0.8 

II e. 1.6 

IH 12 25d 

IV 9 2.8 

V II 250 

Asthma 2 2.5 
Bronchiectasis 5 1.8 





Arterial " xd 
Hypertension RV Hi 
0/5 o/ 5 0/5 
2/10 1/10 4/10 
3/6 2/5 4/7 
4/12 2/12 9/11 
5/9 4/9 9/9 
9/11 9/1I II/11 
o/2 o/2 ofa 
3/4 





* Modified slightly from Thurlbeck ef a? 
T Overinflation was estimated a o-4+ scale. 
t Right ventricular hypertrophy. 





$ Diagnosis of emphysema includes both the AD and IM patterns. 


(IM): AD= peripheral vascular deficiency 
(oligemia), in most cases associated with 
severe overinflation; and IM - increased 
prominence of the vascular markings, al. 
most invariablv with milder overinflation. 
In the latter group, pulmonary arterial hy- 
pertension was evident in the great ma- 
jority and cor pulmonale in many. 

On the basis of these findings, the follow- 
ing correlations were established. None of 
the patients without emphysema was diag- 
nosed as having the disease, and all patients 
in Groups 1v and v were diagnosed cor. 
rectly. About half the patients in Groups 1 
and r1 were considered to have the disease, 
and all but 2 in Group m1. It was thus ap- 
parent from this study that the roentgeno- 
logic diagnosis of emphysema is reasonably 
precise provided that the disease 1s at least 
moderately advanced and that both the “ar- 
terial deficiency” and “increased markings" 
patterns are recognized. 

The “Arterial Deficiency” (AD) Pattern 
of Emphysema. The roentgenologic signs of 
this pattern of emphysema comprise the 
classic triad of overinflation, pulmonary 
oligemia, and bullae (Fig. 17, 4 and B). 
Characteristically, the overinflation was of 
severe degree, usually 4+ and never less 


than 3+ (assessed on à scale of o to 4+). 
The most dependable single indication of 
pulmonary overinflation was thought to be 
flattening of the diaphragmatic domes, par- 
ticularly as visualized in lateral projection, 
a point observed by Nicklaus and his col- 
leagues? in their 1966 correlative roent- 
genologic/pathologic study. In fact, they 
found that evidence of overinflation, par- 
ticularly diaphragmatic flattening, gave 
the highest correct recognition of emphy- 
sema and the least intra- and inter-observer 
variation. (A further valuable aid in the 
evaluation of patients with obstructive air- 
way disease is the assessment of air-trap- 
ping on expiratory roentgenograms; we 
could not make this assessment since roent- 
genograms exposed in full expiration were 
not available in this study.) 

Pulmonary oligemia was assessed by the 
rapidity of tapering of pulmonary vessels 
distally and the paucity of peripheral vas- 
cular markings; when associated with se- 
vere pulmonary overinflation, it was virtu- 
ally diagnostic of pulmonary emphysema 
of the AD type. Nicklaus and his col. 
leagues? observed attenuation of the pul- 
monary vasculature in a relatively small 
proportion of patients with moderate or 
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Fic. 17. (4 and B) Diffuse “arterial-deficiency” 
(AD) pattern of emphysema. (,7) Posteroantericr 
and (B) lateral roentgenograms reveal severe over- 
inflation of both lungs, the diaphragm being very 
low and flat. The peripheral vasculature is mark- 
edly attenuated, but despite the severe oligemia 
there is no evidence of pulmonary arterial hyper- 
tension as judged from the size of the hilar pulmo- 
nary arteries, 
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severe emphysema, and considered the sign 
to yield a fair number of false positives. 
However, in common with other investiga- 
tors!:7,68, 97, 98.102 we consider this the most 
reliable roentgenologic sign of the disease 
(provided it is associated with overinfla- 
tion). Furthermore, in our experience the 
attenuated peripheral vasculature is the 
most valuable single clue in the roentgeno- 
logic differentiation of emphysema from 
other diseases in which overinflation is an 
integral part, notably spasmodic asthma. 
This differentiation 1s particularly accurate 
when full lung tomography is employed in 
addition to standard chest roentgeno- 
grams.28:37.55 

Simon!” has emphasized the value of the 
"marker vessel” in the assessment of vascu- 
lar loss in emphysema; it is common for 
blood to be diverted from more severely 
affected zones to those least affected, pro- 
ducing dilatation of segmental vessels in 
either upper or lower zones. We agree that 
identification of marker vessels can be of 
assistance in diagnosis in some cases, but 
we did not specifically record their presence 
in this series. 

Pulmonary arterial hypertension was 
readily recognizable in most cases, not 
through a deficiency in the peripheral vas- 
culature but by an absolute increase in size 
of the hilar vessels. As might be expected, 
enlargement of the right ventricle was diffi- 
cult to assess: because of the typical long, 
narrow cardiac shadow, cor pulmonale can 
be recognized only with difficulty in the 
majority of cases of emphysema unless car- 
diac decompensation has developed. 

Bullae were observed in few cases. 
Simon! has stated that the identification 
of bullae in a patient with other roentgen- 
ographic signs of pulmonary emphysema is 
of diagnostic value, but it is our impression 
that they are seen so infrequently that they 
are seldom of help in diagnosis. 

The "Increased-marking" (IM) Pattern 
of Emphysema. The roentgenographic ap- 
pearance of the IM pattern was the anti- 
thesis of the AD pattern: instead of the 
vascular markings being attenuated, they 
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were more prominent than normal, irregu- 
lar in contour, and somewhat indistinctly 
defined (Fig. 18, 4 and B). Thus, in con- 
trast to the exceptionally clear lungs char- 
acteristic of the AD pattern, the appear- 
ance resembled that of the “dirty chest" 
seen in a small percentage of cases of 
chronic bronchitis. Overinflation was of 2+ 
severity in most cases and seldom ap. 
proached the degree seen in the AD pat- 
tern. Pulmonary arterial hypertension was 
almost invariable and in most cases was 
associated with readilv recognizable cardiac 
enlargement; in fact, the latter was a much 
more common feature of the IM than of the 
AD pattern. 

The Significance of the AD and IM Pat. 
terns and Their Relationship to PLE and 
CLE. As pointed out bv Thurlbeck and his 
colleagues in their report of the 61 pa- 
tients, the increased-marking pattern of 
obstructive airway disease has a complex 
connotation. However, their study re- 
vealed that disregard for this pattern would 
result in lack of roentgenologic recognition 
of emphysema in a significant proportion of 
patients in whom severe disease would be 
diagnosed at necropsv. Prevalence of the 
AD and IM patterns was roughlv similar 
in patients with severe emphysema and it 
is clear that there is no absolute relation- 
ship to one type of morphologic disease 
(Fig. 19). However, of the 11 patients with 
the IM pattern, 7 had CLE and only 1 had 
PLE (all had chronic bronchitis); and of 
the 20 patients with the AD pattern, only 
4 had CLE, 6 had PLE, and the remainder 
were mixed. Frequency of the IM pattern 
appeared to increase with severity of the 
emphysema: in Groups 1v and v, IM was 
seen in 7 cases, classical AD in 8, and a 
mixed pattern in s. Also, pulmonary ar- 
terial hypertension and cor pulmonale were 
more likely to develop in association with 
the IM than the AD pattern (Fig. 20). 
Thus, although the relationships are bv no 
means complete, and recognizing that the 
following designations represent the 2 ends 
of a wide spectrum, there is some indication 
that patients who manifest the arterial-defi- 
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Fio. 18. C4 and B) Diffuse "increased-marking" 
(IM) pattern of emphysema. Roentgenograms of 
the chest in (4) posteroanterior and (B) lateral 
projections reveal only slightly increased volume 
(note the deep retrosternal air space). The vascu- 
lar markings throughout both lungs are promi- 
nent except in the subapical zones where there 
appears to be local oligemia. The heart is moder- 
ately enlarged in a configuration consistent with 
right ventricular enlargement; the hilar pulmo- 
nary arteries are dilated, indicating pulmonary 
arterial hvpertension. At necropsv, the lungs were 
found to be extensively involved by emphysema 
which was almost purely centrilobular in tvpe. 








Fic. 19. The roentgenologic diagnosis of emphysema 
IS compared to the severity and type of disease 
found morphologically. AD: arterial-deficiency 
pattern. IM: increased-marking pattern. AD/ 
IM: mixed patterns. ?: doubtful. C: centrilobular 
emphysema. P: panlobular emphysema. M: mixed 
emphysema. U: unclassified emphysema. O: no 
emphysema. (Reproduced with permission of the 
authors and publisher, Medicine, The Williams & 
Wilkins Co., Baltimore, 1970.113) 





Clency pattern roentgenographically have 
panlobular emphysema morphologically and 
that those who show the increased. markings 
pattern have centrilobular emphysema, Ex- 
tending this relationship to the clinical 
presentation and employing the euphemis- 
tic terms coined by Dornhorst,” patients 
with. the AD pattern present as “pink 
puffers" and those with the IM pattern 
as "blue bloaters.” In support of the rela. 
tionship between the AD pattern and PLE 
is the observation that patients with either 
the Swyer-James syndrome or alpha,-anti- 
trypsin deficiency manifest an arterial. 
deficiency pattern roentgenographically 
and have panlobular emphysema morpho- 
logically.:9.5: 

In view of the resemblance to the IM 
pattern, it Is a pity that no correlative 
study has been reported that establishes 
the morphologic nature of the roentgeno- 
graphically "dirty chest" in chronic bron. 
chitis, and it is interesting to conjecture 
whether such studies would reveal mild de. 
grees of centrilobular emphysema. How. 
ever, despite the similarity, in no patient 
have we seen a transition from the “dirty 
chest" appearance of chronic bronchitis to 


Robert G. Fraser 


APRIL, 1974 


the classic appearance of the IM pattern 
with attendant pulmonary arterial hyper- 
tension and cor pulmonale. It is conceivable 
that the IM pattern is due, at least in part, 
to the “inflammatory changes” described 
by Burrows and associates" or the “recur. 
rent bronchopneumonitis” reported by 
Milne and Bass.* Other possibilities have 
been suggested as the morphologic basis for 
this pattern: in a recent review of the 
radiologic features of chronic obstructive 
pulmonary disease, Heitzman and his 
colleagues?? describe and illustrate 1 pā- 
tient who showed a typical IM roent- 
genographic pattern during life and whose 
lung at necropsy revealed gross bronchial 
dilatation and a pulmonary arterial tree 
whose branches were of large caliber out 
to the periphery of the lung. They specu- 
late that one or both of these abnormalities 
could have contributed to the promi- 
nence of lung markings, and this ex. 
planation appears perfectly valid in this 
patient. However, since bronchiectasis was 
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Fic. 20. Criteria of right ventricular hypertrophy in 
the various categories of emphysema. Note that 
pulmonary arterial hypertension and cor pul. 
monale were more likely to be present in associa- 
tion with the IM than the AD pattern, O: asthma. 
@: emphysema. (Reproduced with permission of 
the authors and publisher, Medicine, The Williams 
& Wilkins Co., Baltimore, 1970,3) 
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not a prominent feature of most of the cases 
with the IM pattern described by Thurl- 
beck and associates, it might be con- 
cluded that the vascular nature of the 
shadows would be the more likely explana- 
tion in that group. In fact; Scarrow?*? has 
documented dilatation of intrapulmonary 
branches of the pulmonary artery in some 
cases of chronic obstructive pulmonary 
disease. An alternative—or perhaps addi- 
tional—explanation for the IM pattern 
exists in the possibility of cardiac decom. 
pensation and pulmonary edema: since 
publication of Thurlbeck e a/.'s correlative 
study in 1970," we have seen a few patients 
in whom the severity of the typical IM pat- 
tern appeared to lessen with bed rest and 
therapy directed toward cardiac decom- 
pensation. This suggests that interstitial 
pulmonary edema might have contributed 
to the prominence of bronchovascular 
markings, although specific evidence of in- 
terstitial pulmonary edema—such as septal 
lines—was observed in but few of these 
cases. Despite this improvement, however, 
lung markings never returned to normal 
and the pattern did not change to the AD 
type. It is possible that these patients had 
left-sided cardiac decompensation resultant 
upon chronic hypoxemia or unrelated car- 
diac disease, but it is not known whether 
pulmonary venous hypertension or inter- 
stitial edema contribute to the increased- 
markings pattern, 

Accuracy of Roentgenologic Diagnosis. 
As there is no unanimity about the diag- 
nostic criteria of emphysema during life, 
we must rely on studies that relate emphy- 
sema identified at necropsy to roentgeno- 
graphic appearances. ®: 8. 195,197.13 Al] such 
reports agree that whatever the criteria 
used, severe morphologic emphysema is 
usually diagnosed roentgenologically and 
normal or mildly affected lungs are usually 
considered free of the disease. In the study 
by Nicklaus and his colleagues,” overinfla- 
tion was the most accurate indicator of 
emphysema, whereas alteration in the pe- 
ripheral vasculature—a sign considered of 
great importance and accuracy in several 
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other roentgenologic/pathologic studies, 
including our own-—was observed in a rela- 
tively low proportion of patients with mod- 
erate or severe emphysema. By contrast, 
in Thurlbeck e a/.’s" series the use of only 
the overinflation criterion would have re- 
sulted in a false positive diagnosis in 2 
cases and failure to distinguish asthma from. 
emphysema in 2 others. It is a pity that 
patients with asthma were excluded from 
some of the earlier reported studies: had 
they been included, some false diagnoses of 
emphysema may have been made. 

It is apparent from our recent study of 
the 61 patients that the roentgenologic 
diagnosis of emphysema is reasonably pre- 
cise providing both 1M and AD patterns are 
recognized: none of the 7 without emphy- 
sema was diagnosed as having the disease, 
and all who had more than 15 units of em. 
physema (Groups 1v and v) were recognized 
roentgenologicallv. Of the 28 patients in the - 
intermediate Groups 1, 11 and mt, 17 (60 7 
per cent) were recognized by our roent- 
genologic criteria as having emphysema. 
Why the diagnosis was not made in the re- 
maining 40 per cent is not clear; possibly it 
was related to the lack of convincing evi- 
dence of pulmonary arterial hypertension, 
since such evidence constitutes an impor- 
tant criterion in the diagnosis of emphy- 
sema of IM type. This studv also confirmed 
that roentgenography may reveal emphy- 
sema not apparent clinically, as reported by 
Sutinen and his associates in 13 of 19 cases 
of morphologically proved emphysema.!™ 

In summary, the roentgenologic signs 
of morphologically proved emphysema 
consist in 2 distinctly different pat- 
terns, "arteriabdeficiency" (AD) and 

"increased-markings" (IM). Providing 

both patterns are recognized, the roent- 

genologic diagnosis of emphysema is 
highly accurate in cases of severe disease 
and reasonably precise in those of less 
severity. If only the traditional roent- 
genologic criteria of emphysema are 
recognized—general pulmonary overin- 
flation and pulmonary oligemia—many 
patients with severe emphysema will not 
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, be recognized, including those with clear- 
cut evidence of pulmonary hypertension 
and cor pulmonale. 

Recommendations Regarding Roentgeno- 
logic Terminology in Emphysema. The 
terms “emphysema” and "chronic bron- 
chitis" mean different things to different 
people: for example, Fletcher and his col. 
leagues? found an almost identical spec- 
trum of diseases in an “emphysema clinic" 
in Chicago and a "chronic bronchitic” 
clinic in London. The euphemistic terms 
"pink puffer" and "blue bloater" applied 
by Dornhorst? to patients who manifest 
predominantly emphysematous and chronic 
bronchitic characteristics respectively, de- 
scribe 2 ends of a spectrum between which 
are patients—possibly the majority—~who 
manifest elements of both. If the selection 
of a therapeutic regime depends in part on 
the characterization of a patient into one or 
other of these 2 types, as has been sug- 
gested,? it behooves the radiologist to rec- 
ognize changes appropriate to each type 
and to describe them in a manner which 
can be clearly understood, not only by the 
referring physician but by his radiologic 
colleagues. 

The confusion which has existed in the 
radiologic literature derives not from the 
“classical” picture of emphysema~-marked 
pulmonary overinflation and oligemia— 
but from the picture designated in this ar- 
ticle as the "IM pattern" of disease. Evi- 
dence that the former pattern is caused by 
morphologic emphysema is undisputed and 
it Is appropriate for the radiologist to make 
the diagnosis of empAysema in the presence 
of such findings (without specifying mor- 
phologic type, however, at least in the 
present state of our knowledge). 

In the case of the "IM" pattern, how- 
ever, the position is not nearly as clear-cut. 
Whether or not the patho-physiology of 
this disease is related to the presence of 
emphysema is disputacious; Reid?-* has 
stated that CLE is not associated with 
roentgenologic abnormality, whereas others, 
including ourselves, have found the con- 
trary,® 5.10.1013 & discrepancy due to dif- 
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erences in morphologic rather than roentgen-- 
ologic interpretation. It is almost certain 
that patients categorized bv us as posses- 
sing the IM pattern are similar or identical 
to the British “chronic bronchitic with 
cardiac decompensation."!? Which label 
one wishes to place on this roentgeno- 
graphic pattern of disease 1s probably more 
of semantic than of practical importance, 
although logically it must be differentiated 
from the classical AD pattern. Its morpho- 
logic and physiologic characteristics require 
clarification by the pathologist and phvsi- 
ologist and need not engender dispute 
among radiologists, a point of view with 
which Simon'™ enthusiastically concurs. 
Since there is a general agreement that a: 
patients with this clinical and roentgeno- 
logic characterization are severe chronic 
bronchitics,9?.1* it is recommended that 
this roentgenographic pattern of obstruc- 
tive airway disease be designated "the 
chronic bronchitic pattern with arterial hy- 
pertension,” or alternatively (and perhaps 
preterably in view of a less precise morpho- 
logic connotation) “the IM pattern of 


COPD.” 


AIRWAY DYNAMICS IN OBSTRUCTIVE 
AIKWAY DISEASE 


It has been established that the morpho- 
logic common denominator of obstructive 
airway disease is organic obstruction of 
small airways, and that extensive involve- 
ment may cause no detectable change in 
total airway resistance. In the 7 excised 
lungs with various grades of emphysema 
studied bronchographically and morpho- 
logically by Hogg and his colleagues, the 
small bronchi and bronchioles were ex. 
tensively involved in acute inflammation 
and were partially or totally occluded by 
mucus plugs (both potentially reversible); 
the fixed obstructions consisted of dis. 
torted and narrowed small airways with 
fibrous obliteration (irreversible changes). 
Determination of the pathogenesis of these 
extensive morphologic abnormalities may 
lie in a study of the means by which the 
lung rids itself of mucus. In the normal 
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lung, mucus is swept up the tracheobron- 
chial tree by ciliary action, cough being a 
reserve mechanism that operates only 
when mucus production increases and 
overwhelms the capacity of cilia to remove 
it (as in acute bronchitis) or when ciliary 
function is impaired (as in heavy smokers). 
In chronic bronchitis, both situations per- 
tain and cough becomes essential for clear- 
ance of mucus. Thus, as impairment of the 
cough mechanism inevitably results in the 
retention of secretions, if a mechanism 
could be demonstrated by which the effec. 
tiveness of cough was impaired, an hypoth- 
esis for the development of obstructive dis- 
ease in small airways might be proposed. 
Such a possibility exists in the area of dis- 
ordered bronchial dynamics. 

It has long been known that, in normal 
subjects, an airflow obstruction that is ab- 
sent during inspiration develops during 
forced expiration; this is caused by airway 
compression when pleural exceeds atmos- 
pheric pressure, !7-2!~23.0,41,42,60,79 Tn certain 
pulmonary diseases, notably emphysema, 
this expiratory obstruction is much more 
marked and, in fact, may cause severe res- 
piratory disability and even fatal impair- 
ment of ventilation. In recent vears, at- 
tempts to locate the site of obstruc- 
tion95.35.39.65:7? using measurements of bron- 
chial pressure, with and without roentgeno- 
graphic measurements of bronchial caliber, 
have suggested a mechanism of obstruc- 
tion. 

It has been recognized for many years, 
both roentgenologically and bronchoscopi- 
cally, that the proximal large bronchi col. 
lapse disproportionately during forced ex- 
piration and cough in patients with ob. 
structive airway disease, particularly 
chronic bronchitis and emphysema,24-48-5!421 
and it has been suggested that this collapse 
may represent the pathogenetic mechanism 
of expiratory airway obstruction in these 
diseases. These changes were quantified in 
a cinebronchographic study of 10 normal 
subjects and 22 patients with obstructive 
airway disease (5 with spasmodic asthma, 
g with chronic bronchitis and 8 with em- 
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physema),* the maximal inspiratory and 
minimal expiratory caliber of 5 divisions of 
the right bronchial tree (or 4 of the left) 
being measured in quiet respiration. and 
during forced expiration and coughing. In 
the normal subjects, the caliber of all 
bronchi reduced roughly proportionately 
during coughing, from a maximum at the 
height of inspiration to a minimum at the 
end of expiration (Fig. 21, // and B). By 
contrast, in the patients with chronic 
bronchitis or emphysema, forced expira- 
tion caused a disproportionate collapse of 
the large proximal bronchi, particularly 
the main bronchi of the lower lobes, caliber 
reduction averaging 67 per cent compared 
with 49 per cent in the normal subjects 
(Fig. 21, C and D). At the moment a lower- 
lobe bronchus collapsed, the segmental and 
subsegmental airways distal to the col. 
lapsing segment responded in 2 ways: the 
reduction was roughly normal in some of 
the patients, averaging 60 per cent of 
maximal inspiratory caliber, but amounted 
to little more than 40 per cent in others. 
The significance of this different behavior 
of the segmental and subsegmental bronchi 
will become clear later. 

At about the same time, in a study of 6 
normal subjects and 14 patients (7 with 
emphysema, 2 with chronic bronchitis, and 
$ with asthma), Macklem and Wilson? had 
determined the pressure drop down the 
bronchial tree, from direct measurements 
of esophageal and bronchial pressures (Fig. 
22). In the normal subjects, pressure de- 
creased regularly from alveolus to mouth, 
as down an unobstructed tube. In the pa- 
tients with chronic bronchitis or emphy- 
sema, however, there was a large pressure 
drop across the lobar bronchus, indicating 
obstruction at that point. Thus, since ex- 
piratory obstruction produced by the 
lower-lobe bronchus had been demon- 
strated independently by cinefluorographic 
and manometric studies, simultaneous cine- 
bronchography and manometry were nec- 
essary to integrate the findings by the 2 
techniques. 

Figure 23 depicts simultaneous measure- 
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Fic. 22. The mean pressure drop down various segments of the bronchial tree from the alveolus to the mouth 
in 6 normal subjects, 7 patients with emphysema, 2 with chronic bronchitis and g with asthma. See text 
for description. (Reproduced with the permission of the authors and publisher, Grune & Stratton, Inc., 


New York, 1969.5?) 


ments of bronchial pressures and dimen- 
sions in a normal subject and in a patient 
with emphysema during a single forced 
inspiration and expiration. Several altera- 
tions are apparent in the recordings of the 
patient. i 

1. Flows are much less, even though the 
pressure producing flow (alveolar pressure) 
is almost the same as in the normal subject; 
thus, resistance is much greater. 

2. The lower-lobe bronchus collapses so 
markedly during forced expiration that its 
caliber becomes less than that of the distal 
segmental bronchi; thus, the lower-lobe 
bronchus appears to constitute a discrete 
obstruction. 


3. The lower-lobe bronchus collapses si- 
multaneously with an abrupt change in the 
expiratory flow curve frorn acceleration to 
deceleration. 

4. The decrease in pressure across the 
lower-lobe bronchus during expiration 
amounts to almost the total pressure drop 
from alveolus to mouth, whereas in the 
normal subject it represents only a rela- 
tively small proportion. 

g. During inspiration, as the bronchial 
tree dilates, the lower-lobe bronchus no 
longer obstructs flow and all obstruction is 
in the small airways. 

Thus we can conclude that this patient 
has 2 levels of obstruction~-one in the 


of the lower lobe bronchus in the normal subject and the disproportionate collapse of this bronchus on 
expiration in a patient with emphysema. (Reproduced with permission of the authors and publisher, 


Grune & Stratton, Inc., New York, 1969.5?) 
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Fic. 23. Alveolar pressure, bronchial pressure, fow at the mouth, and airway diameters in a normal subject 
and a patient with emphysema during a single forced inspiration and expiration (these tracings were 
obtained with two bronchial-pressure catheters in place, one immediately proximal and one immediately 
distal to the lower-lobe bronchus). The 2 graphs show recordings of flow at the mouth (dotted line), 
alveolar pressure, and the two bronchial pressures during inspiration and during forced expiration; 
simultaneous measurements of bronchial diameters, of the main-stem, lower-lobe, and segmental bronchi, 


are shown above. The clear area represents decrease 


in pressure from the alveolus to the segmental bron- 


chus; the shaded area is the decrease from the segmental bronchus through the lower-lobe bronchus, to 
the main-stem bronchus; and the dotted area is the increase in pressure from the main-stem bronchus to 
the mouth. See text for description. (Reproduced with the permission of the authors and publisher, Grune 


& Stratton, Inc., New York, 1969.3) 


small airways and the other in the lower- 
lobe bronchus, the latter being present only 
during forced expiration in circumstances 
of dynamic compression. Similar studies in 
9 patients with chronic bronchitis and em- 
physema have confirmed the 2 levels of 
obstruction: the one in the small airways is 
relatively fixed, being present during in- 
spiration and expiration and but little af- 
fected by changes in lung volume; that in 
the large airways, which is highlv variable, 
Is present only during expiration and is 
markedly increased by reduction in lung 
volume. In 5 of the 9 patients, expiratorv 
flow was limited by large-airway obstruc- 


tion; in 2, by small-airway obstruction; and 
in the other 2, simultaneously by both 
large and small airways. In these 3 groups 
of patients, the behavior of main-stem, in- 
termediate, and lower-lobe bronchi did not 
differ significantly, but the reactions of the 
segmental and subsegmental bronchi dif- 
fered markedly. When the small airways 
limited or participated in limiting flow, the 
reduction in caliber of segmental bronchi 
averaged 62.5 per cent; when lobar bronchi 
were flow-limiting however, reduction aver- 
aged only 41 per cent (Fig. 24, 4 and B), 
suggesting more severe impairment of the 
cough mechanism. Thus, in summary, seg- 
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Fic. 24. (4 and B) Representative frames from a cinefluorographic study of the left bronchial tree of a patient 
with emphysema showing maximal caliber on full inspiration in Æ and minimal caliber on forced expira- 
tion in B. Despite a collapse of the lower lobe bronchus on expiration (arrows) amounting to about 75 
per cent of inspiratory caliber, the segmental bronchi distal to it underwent negligible reduction in caliber, 
indicating that the lower-lobe bronchus is the site of major flow limitation in this patient. (Reproduced 
with the permission of the authors and publisher, Grune & Stratton, Inc., New York, 1969.39) 


ments that limit flow, whether large or 
small airways or both, can be identified by 
assessment of the dynamic activity of the 
tracheobronchial tree cinebronchographi- 
cally: the caliber of segmental bronchi 
changes only slightly when flow is limited 
by the lobar bronchus, but narrows signifi- 
cantly when the small airways limit flow. 
These findings provide clues to the cause 
of large-airway collapse in chronic bron- 
chitis and emphysema. Airway caliber is 
dependent upon 2 factors—the difference 
between the pressure inside and outside the 
airway, and the structural stability or com- 
pliance of its walls. In patients with bron- 
chitis or emphysema, the lobar bronchi are 
abnormally compliant or compressible, sug- 
gesting an anatomic defect in their wall. In 
fact, Wright?! described pathologic changes 
in the bronchi of patients with emphysema 
that suggested an increase in their com- 
pliance, although the major changes he re. 
ported were in segmental airways. Re- 
cently, Thurlbeck and his colleagues!!! 
quantified the bronchial cartilage of 19 pa- 
tients with various degrees of anatomic 


emphysema, mucous-gland hyperplasia, 
and clinical chronic bronchitis; like 


Wright? and Maisel and associates??? 
they reported that the most severe cartilage 
atrophy had occurred in the segmental and 
subsegmental bronchi of the emphysema- 
tous lungs. Furthermore, the proportion of 
bronchial cartilage in lungs with more than 
one unit of emphysema was less than in 
comparable bronchi .of those with only 
trace amounts or no emphysema, in which 
the proportions were similar and within 
normal limits. In general, these changes 
were more apparent in the lower than the 
upper lobe. The Reid index of each pa. 
tient's lungs, assessed as below or above 
0.46, did not reflect the amount of bron- 
chial-wall cartilage or show a group rela- 
tionship. Thus, this studv showed that 
bronchial cartilage diminishes in chronic 
obstructive pulmonary disease and that the 
diminution is associated primarily with 
anatomic emphysema rather than chronic 
bronchitis. Of perhaps even greater im- 
portance in the present context is the ob- 
servation that cartilage reduction was sta- 
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tistically significant only in the segmental 
and subsegmental orders of bronchi in the 
lower lobe; although reduction was ob- 
served in the lower-lobe bronchus itseif, 
this loss did not reach statistical signif- 
cance. Therefore, these findings do not con- 
firm our suspicion that an anatomic defect 
in the wall of the lower-lobe bronchus cre- 
ates an increase in compliance that, to- 
gether with other factors, permits dispro- 
portionate collapse during expiration. How- 
ever, as Thurlbeck and his associates!" 
pointed out, their series was small and in- 
cluded no patient with severe emphysema; 
study of a larger series or one with more 
severely emphysematous lungs might show 
significant differences in the main bronchi. 

Significance of Changes in Airway Dy- 
namics. Studies by Mead and his co- 
workers? have indicated that the gross 
reduction in maximal expiratory flow in 
emphysema is due primarily to 2 factors, 
organic obstruction of the small airways 
and loss of elastic recoil; thus, dispropor- 
tionate large-airway collapse plays only a 
secondary role. What then is the signifi- 
cance of our finding? 

Earlier I described a hypothetical srtua- 
tion, a case of chronic bronchitis with both 
increased mucus production and impaired 
ciliary activity; a combination the lungs 
could handle only by bringing the cough 
mechanism into play. However, if the 
cough mechanism was 1mpaired—as in 
lobar bronchial collapse-—the retention of 
secretions would be inevitable. We have 
suggested’? that such retention could lead 
to the small-airways disease described by 
Hogg and his associates? in emphysema- 
tous lungs. Trapped mucus spreads into the 
bronchioles, plugs them and thus produces 
extensive obstruction that could conceiv- 
ably result in recurrent inflammation, 
scarring, and irreversible obliteration. An 
additional factor of potential significance, 
suggested by Macklem and associates," 
and bv Green“ is the effect of mucus on 
small-airway surface tension: the mucous 
lining diminishes the effect of surfactant, 
thereby increasing surface tension and per- 
mitting smalLairway instability, premature 
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closure, and air trapping. Thus, the expira- 
tory obstruction in small airways charac- 
teristic of hvpersecretory states may be 
caused as much by dynamic factors as by 
organic narrowing. 

It has been postulated?? that the follow- 
ing chain of events may constitute the 
pathogenesis of chronic obstructive airway 
disease: 


1. Ciliary paralysis associated with 
increased mucus production leads to 
chronic cough. 

2. Disproportionate collapse of large 
airways limits the effectiveness of cough, 
leading to the retention of secretions. 

3. (a) Retention of secretions results in 
mucus plugging, recurrent episodes of 
bronchiolitis, and eventual fibrous ob- 
literation— 'smallairwav disease." (b) 
An additional factor, replacement of the 
normal surfactant lining of small airways 
bv mucus, leads to instability, prema. 
ture closure, and air-trapping. 


SUMMARY 


t. There has been a marked increase in 
reported deaths from chronic bronchitis 
and emphysema in recent years, to a point 
where they now account for as many deaths 
as carcinoma of the lung. Perhaps of greater 
importance is their serious economic im- 
pact, respiratory disease comprising the 
most important cause of work incapacity 
and restricted activity in both the U.S.A. 
and the U.K. Control thus becomes a vital 
aim of the medical profession. In this selec- 
tive review of the subject of obstructive 
airway disease, an attempt is made to place 
in proper perspective the role of the radiolo- 
gist in this control. 

2. In recent years, intensive research has 
revealed the prominent place occupied by 
the peripheral airways in the pathogenesis 
and pathophysiology of obstructive pulmo- 
nary disease. Since early peripheral airway 
disease Is potentially reversible, and since 
it is known that once a patient with chronic 
obstructive pulmonary disease develops 
symptoms he will usually manifest progres- 
sive deterioration, control must be directed 
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towards early recognition of obstruction in 
small airways. 

3. Chest roentgenograms are virtually 
always normal at a stage when disease is 
potentially reversible. Thus, it is evident 
that in the present state of our knowledge, 
the radiologist can plav no useful role in 
early recognition and therefore in the con- 
trol of the disease. This being the case, the 
responsibility of the radiologist lies in the 
recognition of already established disease 
so that institution. of appropriate thera- 
peutic measures might prevent complica- 
tions or control reversible elements. 

4. The recent literature pertaining to the 
site of airway obstruction has been re- 
viewed. It has been shown that the pe- 
ripheral airwavs--2 mm. in diameter or 
less— contribute only a small fraction to 
total pulmonary resistance from the alveoli 
to the mouth, and that extensive obstruc- 
tion of these airwavs may have little effect 
on specific measurements of airway re- 
sistance or indeed on indirect assessment of 
resistance by measurement of FEV. In 
view of these limitations, it has been neces- 
sary to devise new techniques for the 
identification of early disease of small air- 
ways, Three such techniques have been de- 
veloped which offer much promise: fre- 
quency dependence of compliance; Xe! 
studies of ventilation and perfusion; and 
most recently, closing volume. Although 
only preliminary investigations have been 
carried out, it appears probable that the 
estimation of closing volume—a simple, in- 
expensive laboratory procedure— will be- 
come a valuable aid in the diagnosis of 
early small-airway disease at a stage when 
standard tests of pulmonary function are 
still normal. 

v. Although the radiologist, employing 
plain roentgenographic studies, can play no 
useful role in diagnosis at this earlv stage, 
research currently in progress offers some 
hope that iz vivo roentgenographic visual- 
ization of bronchioles may permit assess- 
ment of the dynamic behavior of the small 
airways. Structures as small as alveoli have 
already been visualized through a combina- 
tion of tantalum bronchography and either 
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primary roentgenographic or electronic 
magnification, and their dynamic changes 
measured during inflation and deflation of 
the lungs. It is entirely feasible that such . 
techniques. will permit correlation of the 
dynamic activity of small airways roent- 
genogr raphically with physiologic studies of 
airway closure and the closing volume 
phenomenon. " 

6. 'The roentgenographic appearances of 
uncomplicated chronic. bronchitis are in- 
adequately documented, but it. is probable 
that the major function of radiologv in this 
condition is to exclude other diseases (such 
bronchiectasis) which. may mimic it clini 
cally. 

7. In 3 large pu series of pa- 
tients with chronic bronchitis, the chest 
roentgenogram was considered normal in 
less than 5o per cent. However, it is highly 
probable that this figure is much too low; 
if one were to obtain roentgenograms of the 
chest of a number of cigarette smokers, 
picked at random from passers-by on the 
street, each of whom satisfied the clinical 
criteria for the diagnosis of chronic bron- 
chitis, it 1s very likely that the great ma- 
jority would show no changes suggesting 
that diagnosis. Abnormalities, when pres- 
ent, are relatively non-specific and highly 
subjective: prominence of lung markings 
(the “dirty chest"); and overinflation. 
Work in progress suggests that bronchial 
wall thickening as assessed from bronchi 
visualized end-on in the parahilar zones 
may aid roentgenologic. discrimination of 
the chronic bronchitic from the normal. 

8. In chronic bronchitis without emphy- 
sema, the presence of overinflation of the 
lanes as assessed from roentgenograms ex- 
posed in full inspiration is difficult to equate 
with physiologic observations, since func- 
tion-test values for total lung capacity are 
characteristically within the predicted 
range and the elastic properties of the lungs 
are normal. It is suggested that reports of 
roentgenographic overinflation could be 
due to over-reading of the roentgenograms, 
function-test underestimation of TLC, the 
presence of unrecognized emphysema, or a 
combination of these. 
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g. It is emphasized that chronic bron- 
chitis is vot a roentgenologic diagnosis; 
changes may be observed on the plain chest 
roentgenogram which suggest that bron- 
chitis may be present, but it 1s inappropri- 
ate for the radiologist to do other than indi- 
cate that the findings are compatible with 
or suggestive of that diagnosis. 

10. In a review of the morphologic and 
roentgenologic characteristics of pulmo- 
nary emphysema, it has been shown that 
the roentgenologic diagnosis is highly ac- 
curate in cases of severe disease and reason- 
ably precise in those of less severity. The 
roentgenographic signs of morphologically 
proved disease consist in 2 distinctly ditter- 
ent patterns, “‘arterial-deficiency” (AD) 
and "increased-markings" (IM). If only 
the traditional criteria of emphysema are 
recognized—general pulmonary overinfla- 
tion and: oligemia—many patients with 
severe emphysema who manifest the IM 
pattern roentgenographically will not be 
recognized, including those with clear-cut 
evidence of pulmonary hypertension and 
cor pulmonale. 

11. Although the relationships are by no 
means complete, there is some indication 
that patients who manifest the arterial- 
deficiency pattern roentgenographically 
have panlobular emphysema morphologi- 
cally and present clinically as “pink puf- 
fers;” and that those who show the in- 
creased-markings pattern have centrilobu- 
lar emphysema and present as “blue 
bloaters." It is probable that the latter 
represent the severe chronic bronchitic 
with cardiac decompensation described in 
the U.K. Which label one wishes to place 
on this roentgenographic pattern of disease 
is probably more of semantic than of prac- 
tical importance; its pathologic character- 
istics are unclear at present and are the 
subject of some debate among morpholo- 
gists. Whether or not the pathophvsiology 
of the disease is related to the presence of 
emphysema requires to be clarified by the 
pathologist and need not engender dispute 
among radiologists. In view of the uncer- 
tainties surrounding its fundamental na- 
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ture, it is recommended that this pattern of 
obstructive airway disease be designated by 
the radiologist as "the IM pattern of 
COPD” or alternatively "the chronic 
bronchitic pattern of COPD with arterial 
hypertension." 

12. In patients with chronic obstructive 
pulmonary disease, studies of the dynamic 
behavior of the larger airwavs by cinebron- 
chography, combined with simultaneous 
recording of pressures and flows, have re- 
vealed 2 levels of obstruction: one in the 
small airways is relatively fixed, present 
during both inspiration and expiration and 
but little affected by changes in lung vol- 
ume; and the other in the large airways is 
highly variable, present only during ex- 
piration and markedly increased at low 
lung volume. Expiratory flow in patients 
with COPD may be limited by large air- 
ways, small airwavs or both. Segments that 
limit flow can be identified by assessment 
of the dynamic activity of the tracheobron- 
chial tree cinebronchographically; the cali- 
ber of segmental bronchi changes only 
slightly when flow ts limited by the lobar 
bronchus, but reduces significantly when 
the small airwavs limit flow. 

13. Finally, it has been speculated that 
the following chain of events may consti- 
tute the pathogenesis of chronic obstruc- 
tive airway disease (excluding the influence 
of proteolysis): (a) ciliary paralysis associ- 
ated with increased mucus production 
leads to chronic cough; (b) disproportionate 
collapse of large airways limits the effec- 
tiveness of cough, leading to the retention 
of secretions; and (c) retention of secretions 
results in mucus plugging, recurrent epi- 
sodes of bronchiolitis, and eventual fibrous 
obliteration—‘‘smallairway disease." An 
additional factor, replacement of the nor- 
mal surfactant lining of small airways by 
mucus, may result in instability, prema- 
ture closure, and air-trapping. 
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MACEUTICALS AFTER NEBULIZATION* 


Bx, ALI T. ISITMAN, M.D., RAJASHRI MANOLI, M.D., G. HENRY SCHMIDT, M.D., 
and RICHARD A. HOLMES, M. D. 
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ULMONARY distribution of inhaled 

radioactive particles and their clearance 
from the lungs have been studied exten- 
sively.195-77.19.11.1 Particle size is considered 
the principal factor affecting the distribu- 
tion, retention and clearance of the in- 
haled radiopharmaceutical. Investigations 
with dry aerosols have shown that approxi- 
mately io per cent of the inhaled particles, 
anging from 0.1 and 2.0 micra in diameter, 
deposit into the alveoli and go per cent re- 
main airborne in the trachea and bronchi 
and are exhaled. Particles between 2.0 and 
Io micra in diameter are deposited in the 
trachea and bronchi, and particles larger 
than ro micra are mainly trapped in the 
upper airways. 

It has been shown that ultrasonic nebu- 
lization can produce particles smaller than 
1 micron in diameter and will deposit a per- 
tion of them in the alveoli.* € Radio- 
nuclide labeled particles that show good 
alveolar deposition and slow clearance dur- 
ing the time of the study are the most 
suitable for inhalation lung imaging. The 
ideal radiopharmaceutical for inhalation 
lung imaging should show minimal depo- 
sition in the major airways, no systemic 
absorption through the bronchial or alve- 
olar linings, and should give a low radiation 
dose to the lungs. 

Several viscid solutions such as human 
serum albumin labeled with I?! or Tete, 
Au! colloid, and Tc?" sulfur colloid are 
the agents that have generally been used 
for inhalation lung imaging; —" and to date, 
no clear solution radiopharmaceuticals 
have been routinely employed. The objec- 
tives of this studv were to evaluate a group 


of clear, nonviscid radiopharmaceuticals 
using an ultrasonic nebulizer and the scin- 
tillation camera to answer the following 
questions: 

Will radiopharmaceuticals in clear so- 
lution deposit consistently in the 
alveoli at normal tidal breathing using 
ultrasonic nebulization? 

Will clear nonviscid solutions remain 
deposited in the alveoli long enough 
to be imaged without significant sys- 
temic absorption? 

Do the nebulized clear nonviscid solu- 
tions relate to regional or total lung 
ventilation? 


t2 


" 
* 


MATERIAL AND METHOD 


Ultrasonic nebulizers* capable of pro- 
ducing 1.0 micron sized or smaller particles 
attached to a filtering unit to trap the ex- 
pired radioactivity} were used for nebuliza- 
tion. Four radiopharmaceuticals were em- 
ploved for this study: technetium 99m per- 
technetate ((Tc??»O ), technetium ggm stan- 
nous phytate (Tc?9? Sn.phvtate), indium 
rri chloride (In?!Clj, and indium 111 
diethylene-triamine pentaacetic acid (In! 
DTPA). The concentration of the agents 
placed in the nebulizer cup ranged between 
io to 20 millicuries for the radiopharma- 
ceuticals labeled with Tc??» and 2 to 5 mil- 
licuries for those labeled with In!!!, Each 
was administered in a volume of 2 to 4 ml. 
After nebulization, the amount of nebulized 
activity was determined for each studv bv 


* De Vilbis Ultrasonic Nebulizers, Model goo, 
cycles and Model goo, 4.105 megacycles. 

t De Vilbis Environmental Contamination Control Unit, 
Model 1500. 


1.35 mega- 


* Presented at the Seventy-fourth Annual Meeting of the American Roentgen Ray Society, Montreal, P.Q., Canada, September 


25-28, 1973. 


From the Division of Nuclear Medicine, Department of Radiclogy, Medical College of Wisconsin, Milwaukee, Wisconsin. 
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subtracting the remaining activity in the 
nebulizer cup, tubing and delivering sy- 
ringe. In each case, approximately 75 per 
cent of the dose was nebulized into the 
lungs. 

Twelve normal volunteers without evi- 
dence of pulmonary disease and a normal 
chest roentgenogram, perfusion lung images 
and pulmonary function tests were studied. 
All were imaged in the sitting position with 
their backs against the divergent collimator 
of the camera. The subjects were nebulized 
at tidal breathing and occasionally with 
moderately deep breathing for 4 to Io 
minutes. Following the nebulization, counts 
were collected over each lung area for 30 
seconds by dividing the crystal and cumu- 
lating the counts in the 2 spectrometers. 
Counts were also taken at $, 15, 30, 60 
minutes and hourly for 6 hours in 4 sub- 
jects. Camera images were obtained, when 
possible, by collecting s50-100,000 counts. 
Additional camera images were made from 
the anterior, right and left lateral projec- 
tions, providing sufficient counts were 
available to obtain a reasonable image. 

Three of the radiopharmaceuticals were 
used in the same volunteer in 3 instances 
after allowing complete clearance or decay 
of the prior administered radiopharma- 
ceutical. Using a standard Tc*?*" and In!!! 
source containing a portion of the adminis- 
tered dose, the amount of deposited radio- 
activity in both lungs was determined for 
each agent immediately following the 
nebulization. Blood samples were obtained 
from 2 of the Tc*?».Sn-phytate volunteers 


Alveolar Deposition and Pulmonary Clearance 


during the 60 minutes following the nebu- EN 
lization to determine systemic. > mucosal. UE 


absorption. 





RESULTS PET SES . 

In each instance the. nébulized vidio. 
pharmaceuticals were deposited at the pe- 
riphery of the lungs with either nebulizer 
and the subject breathing at tidal volume. 
The amount of deposition "dies between 
the 4 agents (Table 1). Tc*"O, showed. 
satisfactory alveolar FM and mod- 
erate major airway accumulations. Nebu- 
lized In!!! Cl; caused respiratory irritation, 
and the subjects coughed incessantly 
throughout the nebulization procedure with 
only a small amount of the In™'Cl, deposit- 
ing in the alveoli and the majority remain- 
ing in the upper airways for exhalation. 
The count rates over the lungs were so low 
that lung imaging was impossible. In!'- 
DTPA was well tolerated, but showed rela- 


tively poor alveolar deposition and con- 
siderable accumulation in the major air- 


ways. Tc??".Sn-phvtate showed excellent 
alveolar deposition and only slight accumu- 
lation in the tracheobronchial tree. 

The pulmonary clearance rates of the 4 
radiopharmaceuticals during the hour fol- 
lowing the nebulization are shown in Figure 
1,4. The clearance rate of Tc*?"O, was the 
most rapid (Tı 6 minutes). In''-DTPA 
clearance was slower (T, 16 minutes), but 
was faster than the clearance of In!!Cl, 
(Ti3 35 minutes). The Tc?*»-Sn-phytate 
showed the slowest clearance (Ti3 40 min- 
utes) and was monitored for 6 hours in 4 


TABLE I 


LUNG DEPOSITION OF NEBULIZED RADIOPHARMACEUTICALS 
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Fig. 1. (4) Pulmonary clearance rates of the 4 radiopharmaceuticals during the first hour following th 
nebulization. (B) Pulmonary clearance rates of Tc".Sn-phytate in 4 normal subjects over'a period c 


6 hours following the nebulization. 


subjects (Fig. 1B). The clearance curves 
were biexponential and the T5 was approx- 
imately 6 hours, paralleling the decay of 
Tc??n. 

Due to their rapid clearance rates, only 
the posterior static lung image view could 
be taken following the nebulization with 
Ic*"O, and In't DTPA, However, it was 
possible to image all 4 lung views with 
Tc*?»-Sn.phytate at 1$ minutes and as late 
as 180 minutes following the nebulization 
(Fig. 2). It was observed that the tracheo. 
bronchial accumulation of the radioactivity 
seen on the early Tc*9»- Sn.phytate Images 
disappeared when the imaging was delayed 
an hour or more, leaving only the uniform 
alveolar activity. 

Blood samples were collected at variable 
intervals during the first hour from 2 sub. 
jects receiving the phytate and showed no 
appreciable systemic absorption of Tc9?9». 


Sn-phytate 
blood). 

None of the subjects studied showed any 
adverse reactions to the agents immediately 
or for 3 days following the nebulization. 
The coughing experienced with In'!Cl. is 
probably related to its low pH (1.5-2.0) and 
In"'Cl; is no longer used. 

The radiation dose to the lungs and 
whole body of patients who received the 
Tc? Sn. phytate following inhalation of a 
10.2 mc dose with pulmonary retention of 
1.4 mc was calculated to be 322 millirads to 


the lungs and 25 millirads to the whole 
body. 


(0.000008 per cent/ml o 


DISCUSSION 


From our preliminary results, it is evi- 
dent that radiopharmaceuticals in clear so- 
lutions can be deposited into the alveoli at 
normal breathing by ultrasonic nebuliza. 
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tion, and that Tc*?".Sn.phytate deposits 
and is retained 1n the alveoli best of all the 
agents studied. Furthermore, delaving the 
imaging for an hour or more shows com- 
plete clearance of the tracheobronchial ra- 
dioactivity, leaving only the uniform alve- 
olar activity in normal subjects. We feel 
that this characteristic of Tc®®"-Sn-phytate 
will have significant clinical importance in 
evaluating bronchial patency and possible 
regional alveolar ventilatory changes. 

Tc"_Sn-phytate was recently developed 
by Subramanian eż 4/.? as a radiopharma- 
ceutical to image the reticuloendothelial 
system. Its chemical composition is inositol 
hexaphosphate and is labeled with Tc??» in 
the presence of the stannium ion as SnCl;, 
producing a clear injectable solution. Fol- 
lowing intravenous administration, the 
phytate chelates serum calcium forming an 
insoluble calcium phytate microcolloid that 
is extracted from the blood bv the reticulo- 
endothelial system.” 

The mechanism of alveolar deposition 
and retention of the Tc?*".Sn-phytate is 
unknown and studies are underwav to de- 
termine whether it binds to the alveolar 
wall. The apparent persistent retention of 
the Tc??» Sn.phytate in the alveoli gives 
supporting evidence that the phytate is 
probably bound to the alveolar wall or to 
the surfactant lining. Lung surfactant 


DIMT, Sn. PHYTATE 
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Fic. 2. Tc%™Sn-phytate inhalation 4 view lung 
images in a normal subject taken at 15 and 180 
minutes and showing tracheal clearing in the late 
images. 
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Fic. 3. Chemical resemblance of phytate to A tri- 
phosphoinositide, a component of the phospho- 
lipid of surfactant, and the alveolar mucosal 
receptor site for the phosphate moiety of the mole- 
cule. The phytate either competes for the receptor 
site or incorporates into the surfactant. 


maintains the surface tension and is a com- 
plex mixture of phospholipids, neutral 
lipids, and complex polysaccharides that 
line the alveolar wall. A component of 
the phospholipid fraction is phosphatidyl 
inositol, which chemically closely resembles 
phytate (inositol hexaphosphate)'^!* (Fig. 
3). The phosphate moiety of phosphatidyl 
inositol may bind directly to alveolar wall 
receptors and allows us to conjecture that 
Tc??».Sn.phytate probably competes for 
the alveolar wall receptor sites that are 
available to phosphatidyl inositol. When 
the phytate attaches, it appears to form a 
tight bond and the fixed complex accounts 
for the slow disappearance rate of the 
radioactivity paralleling the decay rate of 
technetium ggm. The possibility that phy- 
tate chemically incorporates with the 
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Fic. 4. (4) The xenon 133 ventilation images and 
Tc%™.Sn-phytate images in a normal patient 
showing similar distribution and correlation of the 
2 studies with normal ventilation. (B) Tc*?"- 
Fe(OH); particle perfusion, Xe ventilation and 
Tea Sn.phytate inhalation images in this pa- 
tient with chronic obstructive lung disease showed 
generally poor correlation of the images, particu- 
larly the ventilation and inhalation images, al- 
though the gross differences may relate to alveolar 
surfactant alterations which are not evaluated by 
the Xet, 
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alveolar surfactant lining cannot be ex- 
cluded. 

Tc®"_Sn-phytate inhalation lung images 
appeared to correlate with regional ventila- 
tion when its pattern of deposition was 
compared to xenon 133 o. of normal 
subjects (Fig. 44). While Xe is only 
imageable in 1 projection, both the single 
breath and the total lung volume images 
appear to correlate with the Tc” 5n. 
phvtate images. In a patient with chronic 
obstructive lung disease, however (Fig. 45), 
the Tc?9?».Sn.phytate image gives a gener- 
ally informative pattern, but shows a much 
poorer correlation with the Xe images, 
and the discrepancy may be due to sur- 
factant changes that are not demonstrated 
by the xenon 133 studies. 

The delayed inhalation. phytate lung 
images appear to provide information on 
alterations in the tracheobronchial clearing 
mechanism, but how this will apply to 
specific pathologic lung problems is only 
speculative. 


CONCLUSION 


Radiopharmaceuticals in clear solutions 
can be deposited into the alveoli consis- 
tently with ultrasonic nebulization at tidal 


breathing. Of the 4 agents nebulized, 
Tc'™O,, In".DTPA, In'!Cl, and Tc. 


Sn-phyt ate, the Tc fom -Sn-phytate demon- 
strates the best alveolar deposition and the 
slowest pulmonary clearance. Only a mini- 
mal amount of the Tc??» Sn-phytate is de- 
posited in the tracheobronchial tree and 
negligible systemic absorption occurs. Pre- 
liminary results have shown that the Tc??». 
Sn-phytate appears to correlate with Xe! 
ventilation images in the normal subject, 
but is equivocal in the chronic obstructive 
pulmonary disease patient. This is probably 
due to the mechanism of Tc®™-Sn-phytate 
deposition in the alveoli. The slow clear- 
ance of Tc®#-Sn-phytate allows imaging 
from 4 views routinely with excellent reso- 
lution and a relatively low radiation dose 
to the lungs. We are attempting to label 
inositol hexaphosphate with another radio- 
nuclide so that simultaneous dual radio- 


VoL. 
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nuclide imaging can be obtained to map 
both the lung perfusion and bronchopulmo- 
nary patency. 


Ali T. Isitman, M.D. 

Division of Nuclear Medicine 
Milwaukee County Medical Complex 
8700 West Wisconsin Avenue 
Milwaukee, Wisconsin 53226 
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^HE results of human lung transplanta- 
tion to date have been discouraging. 
Of the 25 patients that have been reported, 
the procedure resulted in failure in less than 
30 days in 24. Derangement of ventilation- 
perfusion functions is cited as a major 
reason for the present lack of success.” A 
number of studies have documented the 
sequence of pathologic changes in canine 
and primate allografts utilizing roentgeno- 
grams, angiograms, perfusion and inhala- 
tion lung scans, and histologic tech- 
niques.” 1713.15.16, 

The present communication reports se- 
rial alterations in allografts of primates on 
immunosuppressive regimen that have had 
an ameroid constrictor applied to the pul- 
monary artery opposite the transplanted 
lung. Both pathologic and physiologic find- 
ings are at some variance with those previ- 
ously reported. Possible etiologic mecha- 
nisms will be discussed. 


MATERIAL AND METHOD 


Seven male Kenva baboons (Papio 
Anubis) of 25-35 kg. weight, paired by A, 
B, O simian blood group compatibility 
were utilized for the study. Exchange 
transplantation of the left lung was per- 
formed with each animal under general 
anesthesia. Anesthesia was Induced with 
fluothane and nitrous oxide and oxygen, 
supplemented by phencyclidine and di- 
azepam. In § animals the right pulmonary 
artery resistance was increased by placing 
an ameroid constrictor around the right 
pulmonary artery reducing the vessel 


lumen to 6 mm. in external diameter. 
The left main bronchus of the donor and 
recipient were anastomosed by telescoping 
the donor bronchus into the recipient 
bronchus. An end to end anastomosis of the 
left pulmonary artery was performed. That 
portion of the left lung containing the 
pulmonary veins of the donor was anasto- 
mosed to the atrial cuff of the recipient. 
Three mg./kg. of heparin was injected 
into the left pulmonary artery Just prior to 
separation. An initial dose of methyl pred- 
nisolone was administered at the time of 
anesthesia induction. Azathioprine (4 mg./ 
kg.) was injected intramuscularly each day 
and 30 mg./kg. of methyl prednisolone was 
given intravenously on alternate days. 
Perfusion and inhalation lung scans were 
obtained 1 day preceding surgery and at 
48 hour intervals until the animal expired. 
The regional ventilation and perfusion esti- 
mation studies were performed using a 
scintillation camera in conjunction with an 
Image Display and Analysis (IDA) system. 
Initially, the regional ventilation study was 
performed using Xe! radioactive gas. The 
animal was allowed to breath Xe gas 
from a spirometer and equilibrate. After 
equilibration, the animal was allowed to 
breath room air to “washout” the radioac- 
tive gas from his lungs. During equilibra- 
tion and washout, images (posterior view) 
of the distribution and concentration of the 
radioactive gas in the lungs were recorded 
on the magnetic tape in the IDA system. 
Next, the animal was given intravenously 
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(30 u mean diameter +1 S.D.).* These 
radioactive microspheres lodge in the capil- 
lary bed and enable visualization of the 
regional perfusion of the lungs. A posterior 
view of the perfusion was then recorded 
with the subject in the same position rela- 
tive to the scintillation camera as for the 
ventilation study. The purpose of main- 
taining the same position for the 2 studies 
was to enable an automated comparative 
analysis of a lung region for both ventila- 
tion and perfusion. 

The recorded data were then retrieved 
from the storage tape and portrayed as 
images depicting the distribution in the 
lungs of the radioactive tracers used. These 
images were utilized for visual examination 
of the performance of the lungs. Using the 
display monitor we divided the left and 
right lungs into 3 regions each (apex, mid- 
dle and base) and the relative concentra- 
tion of the radioactive tracer in these 6 
regions was computed. This is done for the 
ventilation equilibration image and per- 
fusion image. The same areas in each lung 
field were compared to determine if there 
were significant regional differences that 
were not demonstrated bv comparison of 
over-all lung function. 

Animals were monitored with chest 
roentgenograms obtained with the baboon 
sitting upright in a chair (200 ma., 75 sec., 
go-95 kv.). When clinically indicated, 
pulmonary angiograms were also obtained. 

Serial lung biopsies were carried out in 
several of the baboons. Autopsies were per- 
formed on all animals. At autopsy the 
heart and lungs were removed intact. A 
6 mm. diameter tube was inserted into the 
main pulmonary artery and too ml. of 
barium-gelatin-pigment injection mass with 
added formalin was injected at a pressure 
40 mm. Hg. The lungs were then inflated at 
10-20 cm. H:O pressure with Io per cent 
formalin through the tracheobronchial 
tree, while floating in the same solution. 
After fixation for several days, stereoscopic 
roentgenograms of the heart-lung block 
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Fic. 1. Preoperative chest roentgenogram. 


were obtained. Tissue was then taken in 
appropriate areas and prepared with hema- 
toxylin and eosin, Verhoeff van Gieson 
elastic, and Masson connective tissue 
stains. 

Findings of these various modalities 
were accumulated and analvzed indepen- 
dently. Finally, correlation of all available 
data was made to reconstruct in a sequen- 
tial fashion pathophysiologic changes. 


RESULTS 


The animals survived 8 to 31 davs with 
an average survival of 23.6 davs. 


ROENTGENOGRAMS 


Two distinct patterns were seen roent- 
genographically. Beginning with a normal 
preoperative chest roentgenogram with 
clearlv identifiable vascular markings and 
a distinct vessel wall-air interface (Fig. 1), 
on the first postoperative day there were 
changes attributable to the surgery. An in- 
crease in the soft tissue of the left chest was 
present with an indentation of the lateral 
border of the left lung (Fig. 2). Centrally 
in the left lung, alveolar densities in the 
perihilar areas were seen. By Day 3, there 
was consolidation of the central one-third 
of the lung (Fig. 3.4), evidenced by the 
presence of air bronchograms. The central 
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F1G. 3. (4) Chest roentgenogram on third postoperative 
(B) Chest roentgenogram on sixth postoperative day. Alveolar density, multiple air bronchograms and 
loss of lung volume present on left. (Reproduced with permission of Y. Thoracic and Cardiovascular Surg., 
197 3, 00, $01. 
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Fic. 2. Chest roentgenogram on first postoperative 
day. Lateral pleural density at level of sth and 
oth ribs on left. Soft tissue of left chest wall is 
thickened from trauma of surgery. 


DEA: 


pulmonary vessels could not be identified. 
For the next 3-5 days, this alveolar process 
continued ane ap] peared to progress. There 
was loss of lung volume with elevation of 
the left hemidiaphragm and shift of the 
mediastinum to that side (Fig. 38). The 
consolidation usually involved the entire 
lung. By Dav 6-8 the alveolar process be- 
gan to diminish. First, there was increased 
radiolucency in the lung periphery. During 
the next 3-4 davs, gradual clearing of the 
alveolar density was seen to finally result 
in a chest roentgenogram that approached 
normal (Fig. 4/7). The pulmonary markings 
were distinct and no alveolar densities 
were present. The chest roentgenogram re- 





day. Density of central one-third of the left lung. 
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Fic. 4. (4) Chest roentgenogram on fourteenth postoperative day. Marked clearing of left lung is seen. (B) 
Chest roentgenogram on twenty-fifth postoperative day. Consolidation and loss of volume of the left 


lung is present shortly before the animal's death. (Reproduced with permission of 7. Thoracic and Cardto- 
vascular Surg., 1973, 66, $77. 


mained clear for 3-5 days; following this, In distinct contrast, a progressive pat- 
alveolar densities appeared in the left lung. tern of left lung consolidation was present 
These may or may not have been accom- in 3 animals. Immediately on the first post- 
panied bv densities in the right lung (Fig. operative day central (perihilar) alveolar 
4B). Finally, consolidation of the left lung density was present (Fig. 54). By Day 8- 


P 


was present shortly before death. 16, there was consolidation of the entire left 





Fic. 5. (4) Chest roentgenogram on first postoperative day. Densities are present centrally and peripherally 
in the left Jung. Overinflation is also present which may have been due to an unrecognized check valve 
mechanism in the left main bronchus. (B) Chest roentgenogram on tenth postoperative day reveals con- 
solidation of the transplanted lung with loss of volume and mediastinal shift. 
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chest, mediastinal shift and elevation of the 
diaphragm (Fig. 52). These findings never 
cleared before the animal s death. 


LUNG SCANS 


Perfusion scans showed an immediate in- 
crease in perfusion to the left lung in two 
animals (M $4, M 57) with an ameroid con- 
strictor on the right pulmonary artery. In 1 
animal (M 83) with an ameroid constrictor, 
perfusion of the allograft was decreased 
initiallv, but subsequently returned to con- 
trol values and fluctuated throughout the 
remainder of the animal’s postoperative 
course. In those animals without an 
ameroid constrictor (M 100, M 101) on the 
right pulmonary artery, 2 distinct patterns 
were noted. A balanced perfusion between 
the allograft and the right lung was present 
in one animal (M 100). A decrease in per- 
fusion of the allograft was noted in the 
other. Those animals that demonstrated 
clearing of the chest roentgenogram, also 
demonstrated either an increase in perfu- 
sion during this time period (Fig. 6, 4—C) 
or a balanced perfusion pattern. In senera, 
perfusion decreased shortly before death 


(Fig. 6D). 


A LVEOLAR VOLUME 


Alveolar volume studies showed an imme- 
diate decrease the first day postoperatively. 
Generally, function would gradually de- 
cline for the first week. By the g~1oth day 
there was an improvement in the inhalation 
lung scan manifest bv increase in alveolar 
volume of the left lung and greater con- 
tribution of that lung to the total. This oc- 
curred in those animals that had alveolar 
clearing on the chest roentgenogram, but 
was not seen in those animals that had per- 
sistent alveolar densities. In general, this 
improvement lasted 3-5 days, but there 

was a terminal decline in luna function. 
Clearing on roentgenograms appeared to 
precede the increase in alveolar volume 
on lung scans by 1-2 days. Display of the 
contribution of left lung to alveolar volume 
(L/L--R) during the animals course 
showed the definite biphasic pattern (Graph 
1) in those animals with clearing on the 
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chest roentgenogram. In the animals with 
progressive consolidation, progressive di- 
minished left lung contribution to the 
alveolar volume was present (Graph 11). 


PATHOLOGY 


Morphologic evidence of pulmonary in- 
fection was present in all 7 animals ranging 
from an early bronchopneumonia (Fig. 7) 
to severe necrotizing pneumonitis with 
abscess formation (Fig. 8) and empvema. 
Four of the 7 animals showed evidence of 
graft rejection; there was not the expected 
perivascular cellular reaction, however. In 
the other three animals (Mgs, Mioo, and 
Mor) graft rejection may have also been 
present, but could not be distinguished 
from the changes due to the severe nec- 
rotizing pneumonia. In no animal was there 
evidence of bronchial epithelial injurv that 
could be ascribed solely to rejection. The 
features of graft rejection consisted of 
alveolitis with margination and exudation 
of leukocytes into the alveolar wall and 
alveolar space. Alveoli were filled with a 
proteinaceous exudate. No morphologic 
changes in the right lung could be at- 
tributed to the ameroid. At autopsy § ani- 

mals had a bronchopneumonia i in the right 
lung; the other 2 showed signs of pulmo. 
nary edema. 

Two animals (M95, M96) had serial bi- 
opsies at intervals up to 27 davs. On the 
second postoperative day, there was a non- 
specific inflammatory response with only 
minimal perivascular cellular infiltration 
and filling of the alveoli with acellular pro- 
teinaceous material. Biopsy on the third 
day again showed predominance of this 
acellular alveolar exudate (Fig. 9). No 
monocytic infiltrate was present. The 
lymphatics were dilated and filled with this 
proteinaceous material. By the eighth post- 
operative day more classical signs of rejec- 
tion were present with monocytic perivas- 
cular cuffing (Fig. 10) and a definite cellular 
composition to the alveolar exudate. At 
this time, however, the lymphatic dilata- 
tion was not nearly so pronounced and on 
later biopsies the lymphatics appeared 
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Fic. 6. (4) Preoperative perfusion lung scan. (B) Perfusion lung scan on first postoperative day. Marked de- 
crease in perfusion in left lung with slightly diminished perfusion on right. (C) Perfusion lung scan on sixth 
postoperative day. Improvement in left lung perfusion is seen. (D) Perfusion lung scan on sixteenth day. 
Diminished perfusion on the left lung is again present. | 


normal. Biopsy on the tenth postoperative 
day was generally the same as that per- 
formed 2 days prior. 

By the 24th day a severe necrotizing 
pneumonia was present with a complicating 
empyema by the 27th postoperative day. 
At autopsv (29 days) bilateral broncho- 
pneumonia with a right lower lobe abscess 
was seen (Table 1). 


DISCUSSION 


Recent fundamental advances in im- 
munology and surgical techniques have 
made possible the realization of homologous 
lung transplantation. Juvenelle and his co- 
workers? reported the first unilateral auto- 
transplantation of the lung in a dog in 
1951. A dozen years later Hardy et al’ 
demonstrated that pulmonary transplanta- 
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tion was technically feasible and could be 
readily accomplished. However, in the 
decade since the first description of 26 lung 
transplants. reported, only 3 survived for 
greater than 30 davs.? ?? 

Initially in the experimental animal and 
in humans, surgical technical errors and 
mechanical abnormalities such as pulmo- 
nary arterial and venous thrombosis, bron- 
chial obstruction, and cardiac tamponade 
resulted in allograft failure. These problems 
have been largely overcome. Controlling the 
rejection phenomenon continues to be a 








CONTROL 


POST-OP DAYS 


GRAPH itr, Alveolar volume: progressive dimir 
ished alveolar volume. 


major difficulty, although diminished soi 
what by use of appropriate immunos 
pressive and steroid therapy. Large dc 
of these drugs adequately suppress re 
tion; they also diminish the host’s non 
response to pathogens. Thus, bronchial 


Fic. 7. Lung biopsy. Changes of early bronchopneumonia (Hematoxylin and Eosin, X 300). 
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Fic. 8. Abscess formation. Inflammatory cell response is somewhat diminished 
due to immunosuppression (H and E, X180). 





Fic. 9. Lung biopsy on third postoperative day. Alveoli are filled with acellular 
proteinaceous material (H and E, X250). 
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Fic. 10. Left lung biopsy on eighth postoperative day. An intense perivascular and intraalveolar inflamma- 
tory response typical of rejection is present (H and E, X250). 


fection and pneumonia become increasinglv 
important hazards that result in death of 
the transplant recipient. 

The combination of proper donor, suit- 
able recipient, appropriate suppression of 
host response, and correct surgical tech- 
nique has to date not resulted in a suc- 
cessful lung transplant. One probable 
source of this present failure is lack of a 
clear understanding of pathophysiologic 
changes that result from lung transplanta- 
tion. Detailed canine studies including 
serial lung biopsies, chest roentgenograms 
and angiograms, perfusion and inhalation 
lung scans, as well as necropsy have been 
reported.'§-?" Similar serial measurements 
have been made in primates. However, 
these studies have been obtained in ani- 
mals with a normal lung on the non-trans- 
planted side. One would expect a patient to 
usually have advanced disease in the oppo- 
site lung. For this reason an ameroid con- 
strictor was placed on the right pulmonary 
artery of £ animals to more appropriately 


represent the anticipated clinical circum- 
stance. 

The biphasic pattern on the serial chest 
roentgenogram was seen in $5 of the 7 
baboons. Two of these animals did not have 
an ameroid constrictor on the right pulmo- 
nary arterv. Densities appeared on the first 
roentgenogram following transplantation 
and progressed for the next 5-7 davs. The 
initial perihilar distribution of this alveolar 
density with progression peripherally sug- 
gests pulmonary edema as the etiology. 
Pathologically early biopsies showed onlv 
minimal perivascular cellular infiltration 
and filling of alveoli with an acellular pro- 
teinaceous material. Also, the lymphatics 
appeared dilated and were filled with 
eosinophilic exudate and fibrillary strands. 
This appearance is not unlike that de- 
scribed by Veith eż al}? which has been 
termed “alveolar rejection.” The temporal 
sequence, however, is quite different. The 
lesion present in the initial chest roentgeno- 
grams probably corresponds to the "pulmo- 
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nary reimplantation response" — 
dogs by Siegelman et al. They observe i 
hilar alveolar infiltrate on the E I 
operative day. On the second day us ga 
filtrate coalesced and reached It$ greates 
density on the third postoperative day. » 
their experience, the outer one-third 2 i e 
lung is always spared, thus, total N Sa 
tion of any lobe was never seen. A - a 
peak on the third postoperative ORE, l ias 
ing was variable, but complete dissolution 
of all abnormalities occurred between the 
seventh and twenty-first days. Biopsies of 
the dog's lung at 1-3 days revealed alveolar 
edema, but after this time were norma]. 
The authors believe that this was due to 
the fact that the lung biopsies were taken 
from the outer third of the lung while the 
infiltrates on the chest roentgenograms 
were central. They conclude that the al- 
veolar infiltrate (pulmonary reimplantation 
response) is due to a combination of isch. 
emia, operative trauma, and lymphatic in. 
terruption,4 

We were impressed with the similarities 

between the roentgenographic pattern ob. 
served in the dogs and the early alveolar 
density which appeared in the baboons. 
“dema appeared to be an attractive hy. 
pothesis because the high dose immuno. 
suppression would make subsequent reso. 
lution of an infectious process unlikely, An 
onset of the alveolar density in the first 
Postoperative day in an animal on this 
treatment regimen would eliminate rejec. 
tion as the explanation, 

As we have previously stated the alveolar 
densities on the chest roentgenograms did 
not always correlate with the perfusion 
lung scan findings. We felt that these ob- 
served differences were due to the fact that 
the perfusion lung scan reflects relative 
pulmonary artery pressure and the chest 
roentgenogram depicts structure, but only 
indirectly reflects relative pulmonary re. 
sistance. 

Several studies of pressure changes in the 
^ulmonary vasculature after lung trans. 
lantation have resulted in conf icting data. 
Ceh e al. demonstrated no significant pres- 
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sure rise 1n the pulmonarv artery." I 
devuur and Benfield? showed that the. 
initial rise in pulmonary artery pressure E 
dogs was transient and the effect on E 
contralateral side was not significant. e 
observed that an ameroid ee 
plied to the right pulmonary artery wi 
result in what appears to be increased per- 
fusion to the left (allograft) lung despite 
opacification on the chest roentgenogram. 
This was interpreted to mean that the 
effect from the ameroid constrictor on pul- 
monary resistance was greater than that 
due to intraalveolar or interstitial pulmo- 
nary edema. | 

The early alveolar response seen in the 


chest roentgenograms might be related to 
Interruption of the bronchial arteria] circu- 
lation. Pearson ef g/10 utilized bronchial 
angiography and Injection of necropsy 
specimens in dogs to conclude that within 
3 to 4 weeks after transplantation a net. 
work of regenerated bronchial vessels will 
be observed effecting an anastomosis at the 
operative site. Thus, this phenomenon 
would not explain the early regression of 
the alveolar density, but js probably im. 
portant in the animal’s response to the 
necrotizing terminal pneumonia. 

In serial biopsy specimens the lymphatics 
appear dilated, yet at autopsy they are not 
as prominent. Since no surgical provision 
has been made for the lymphatic drainage, 
lymphatic regeneration becomes increas- 
ingly important in lung transplants, Eras. 
lan ef al? studied lymphatic regeneration 
following lung reimplantation im dogs. 
Direct Sky Blue dye was injected into vari- 
ous lobes of reimplanted lung tissue in dif. 
ferent animals with sacrifice 24-465 seconds 
later. The earliest actual visualization of 
new lymphatic channels after lung reim. 
plantation occurred on the twelfth post. 
operative day, although the Presence of 
dye in hilar lymph nodes demonstrated that 
the lymphatics were functioning on the 
seventh postoperative day. Division of 
lymphatics alone does not produce pulmo- 
nary edema, However, patent lymph chan: 
nels will allow more efficient removal of 


/92 


James e al, 


APRIL, 
Taste] 
A PLN SUMMARY OF PATHOLOGIC FI NDINGS 
Sur viv a js : E ; E UU al — — 
Jape. ceOMDGPOR Rig! 
uu (days) EA ight Lung Left Lung Reject. 
Mo6 g L Wings o RO ME ED CLE M 
i zi pulmonary edem; Der 
Mo; a Bh ON d Š na . edema, early bronchopneumonia iens 
c | Acnopneumonia, abscess of bronchopneumonia emphysema = 
T right lower lobe eee wee, USA 
IMS I7 Ea normal 
bronchopneumonia, hemoperi. deg 
Mr. CY l d cardium 
M 34 4 * necrotizing bronchopneumonia focal hemorrhage deg 
MES 3 21 + focal hemorrhage focal hemorrhage ae 
VETS gi ' NA : * 
Moo 29 O J bronchopneumonia severe necrotizing pneumonia — 
Mioi 30 © confluent bronchopneumonia = 


increased extracellular fluid that occurs as 
a nonspecific response to the trauma of 
lung transplantation. The temporal se- 
quence of events àppears to correlate with 
the changing roentgenographic pattern in 
our animals. Thus, regeneration of lym- 
phatic channels appears to be of prim ary im- 
portance in removal of the initial pulmonary 
edema that follows lung transplantation. 

The late roentgenographic densities ap- 
pear to be due to supervening terminal 
pneumonitis that usually occurs after the 
third week. Destruction of the lung paren- 
chyma with little perivascular round cell 
infiltration is present.2 In certain areas of 
the lung there was effacement of the pulmo- 
nary architecture with only outlines of 
vessels, bronchi and septa perceptible. 
Postmortem injection of the pulmonary 
vessels demonstrated lack of filling of the 
small peripheral arteries (Fig. 11). With 
lung destruction and abscess formation, 
filling of these structures with the injection 
medium was seen (Fig. 12). 

Perfusion and inhalation lung scans are 
not technically difficult to perform and re- 
quire very little patient cooperation, 7.19.2! 
Thev provide a very innocuous method to 
monitor pulmonary physiology. 

From these and other experiments we be- 
leve that roentgenographic consolidation 
of the lung allograft associated with de- 
creased ventilation is not necessarilv a 
“manifestation of rejection? If adequate per- 
fusion is present, significant rejection has 


severe necrotizing pneumonia 
probably not occurred. If diminished per 
fusion and alveolar consolidation are pres 
ent, rejection probably has occurred an 
immunosuppression should be increas« 
unless there is evidence of superimpose 
infection. However, the alveolar volum 
measurement obtained by the inhalatio: 
method appears to be more sensitive in re 





hic. 1 1. Postmortem injection of pulmonary arteries 
Right lung vessels are well filled. Left lung vessel: 
are not filled and are tapered. Left lung is smalle: 
due to presence of severe necrotizing termina 
pneumonia. 


Voi. 120, No. 4 
Hecting changes in pulmonary physiology. 
The diminished alveolar volume also corre- 
lates with alveolar densities on serial chest 
roentgenograms; when alveolar densities 
were present on the roentgenogram, the 
alveolar volume determined by Xe! scans 
was diminished. Diminished alveolar vol- 
ume will, however, precede by 1-2 days 
development of alveolar densities. Con- 
verselv, with clearing of the initial alveolar 
edema on chest roentgenograms, dimin- 
ished alveolar volume measurements per- 
sist. Thus, while the inhalation scans and 
chest roentgenograms correlate well, the 
inhalation scan appears to be a more sensi- 
tive study to reflect abnormalities of pul- 
monary function. It is not unexpected that 
perfusion lung scans do not correlate well 
with chest roentgenograms, as morphologic 
changes in small vessels are not well de- 
picted on roentgenograms, but their physi- 
ologic expression is reflected on the lung 
scans." 





Fic. 12. Postmortem injection of pulmonary arteries. 
Ameroid constrictor is present on right main pul. 
monary artery. Good filling of the vessels of both 
lungs. Abscess cavity in middle of right lung is 
filled with contrast medium. 
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Pulmonary angiography is a relatively 
insensitive method to analyze pulmonary 7 
physiology. However, in, specific circum. ^ 
stances in which a pulmonary artery 
stenosis, large pulmonary embolus, or a 
Dulionary venous thrombosis is suspect, a 
pulmonary angiogram may provide, the 
specific anatomic information necessary for _ 
correct assessment of the abnormality." 
This is especially true when perfusion lung 
scans reveal abnormalities that are greater 
than the ventilation alterations. In gen- 
eral, lung scans and concomitant chest 
roentgenograms with clinical evaluation 
will allow accurate determination of changes 
in pulmonary function. 


SUMMARY 
Experimental physiologic information 
and experience have been accumulated 


which seem to indicate the feasibility of 
human lung transplantation. 

Surgical obstacles have been largely 
overcome and immunosuppression allows 
control of the rejection phenomenon. How- 
ever, proper patient monitoring for early 
diagnosis of pathophysiologic alterations 
and complications assumes increasing 1m- 
portance. 


A. Everette James, Jr., M.D. 

Department of Radiology and 
Radiological Sciences 

Johns Hopkins Hospital 

601 North Broadway 

Baltimore, Maryland 21205 
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T | NT N of the human 
lung is Isa technically feasible procedure 
and single transplanted lungs have pro- 
vided total respiratory function for pro- 
longed periods. Lung transplantation 
will achieve increasing clinical importance 
as more successful means of preventing re- 
jection are developed. Meanwhile, effective 
means should be established to evaluate 
the transplanted lung in the postoperative 
period. Chest roentgenography can provide 
important data useful in the daily monitor- 
ing of the allografted lung in the critical 
postoperative period.®1® Radioisotope in- 
halation and perfusion lung scanning pro- 
cedures are also of value. Pulmonary an- 
giography has a role in clarifying the nature 
of transplant dysfunction associated with 
a sudden onset of disturbed pulmonary 
perfusion. 

The purpose of this report is to present 
some of the factors which influence the in- 
terpretation of angiographic findings in 
transplanted lungs. 


METHOD 


The left lung was allotransplanted from 
unrelated donors into a series of 64 mongrel 
dogs using the technique described by 
Veith and Richards. Thereafter groups of 
animals were managed in various ways. 
Eighteen dogs were untreated. The re- 
mainder received various combinations of 
rabbit antidog thymocyte serum, azathio- 
prine, prednisone and antibiotics. One 
hundredand twelvesimultaneousradiologic- 
pathologic studies were performed through- 
out the postoperative period. The animals 
were anesthetized with intravenous pento- 
barbital and chest roentgenograms and 


pulmonary angiograms were obtained. 
polvethylene catheter with multiple. side 
holes was introduced via the jugular vein 
and guided under fluoroscopic control into 
the main pulmonary artery. Serial angi- 
ography was performed in the right pos- 
terior oblique projection with a sequence of 
2 films per second for 8 seconds during the 
injection of 1.75 ml. per kg. of 60 per cent 
methylglucamine diatrizoate. In 74 of the 
112 examinations the. catheter was then 
advanced into the main arterv to the left 
lower lobe for selective angiography using 
1.25 ml. per kg. of the same contrast ma- 
terial. Subselective injections, with the 
catheter advanced into a lobar artery, were 
also obtained when there was a marked 
prolongation of the circulation time through 
the allograft. After the angiographic ex- 
amination thoracotomy was performed and 
the volume of pleural fluid was determined. 
The transplanted lung was inspected and 
biopsied. The angiographic findings were 
then correlated with the gross and histo- 
logic appearance of the transplanted lung. 
Studies of specific aspects of some of these 
animals have been previously reported.’~? 

The present work deals exclusively with 
factors influencing the angiographic find- 
ings in the transplanted lung. 


RESULTS AND DISCUSSION 
NO ABNORMALITY 


Angiograms were obtained in 13 treated 
animals with lung biopsies indicating sup- 
pression of rejection. With a 1.5-2.0 second 
injection of contrast material into the main 
pulmonary artery (Fig. 1, Æ and B), the 
peripheral branches of the transplant filled 
at 2.0-2.5 seconds and veins first appeared 
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Fic. :. No abnormality. Pulmonary angiogram, right posterior oblique projection 12 days following tr: 
plantation of the left lung. Biopsy showed no rejection. (4) 2 seconds following injection. Complete fil 
of branches of pulmonary artery. (8) 2.5 seconds following injection. Capillary phase beginning. 


at 2.5-3.0 seconds. After 3.0-4.0 seconds 
arteries emptied completely and a peak 
capillary blush appeared. The aorta was 
first opacified at 3.5—4.0 seconds. Veins 
were maximally opacified at 3.5—4.5 seconds 
and the aorta was seen best at 4.0~.0 sec- 
onds. With selective angiographv (Fig. 2, 
4 and B), the cycle of filling and emptying 
was slightly faster and the capillary blush 
was more intense. With subselective injec- 
tions into lobar branches of the trans- 
planted pulmonary artery the usual venous 
appearance time was 1.§ seconds. 


RETECTION 


Rejection of the transplant was associ- 
ated with histologic and angiographic ab- 
normalities. Progressive accumulations of 
cuffs of mononuclear cells about arteries 
and veins, perivascular edema, and intimal 
proliferation involving smaller arteries and 
venules combined to produce increasing re- 
sistance .*o perfusion of the transplant.? 
Seventeén untreated and 16 treated ani- 


mals showed various stages of rejecti 
The initial phase of rejection was ma 
fested by slowing of the circulation. T 
arterial phase was prolonged, the capill: 
blush was diminished and maximal visu 
ization of the veins was delayed. W 
moderate rejection there was further p 
longation of the arterial emptying time a 
nonfilling of the peripheral branches of : 
pulmonary artery. As rejection further ; 
vanced the zone of arterial nonperfus 
extended centrally (Fig. 3, -4-C). With 

jection of moderate severity the position 
the catheter determined the extent 

which peripheral vessels were visuali 
(Fig. 4, Æ and B). As the catheter was : 
vanced selectively and subselective 
greater numbers of narrowed periphe 
vessels became apparent. Actual vascu 
occlusions were a very late developmer 
In the late stages of rejection onlv t 
proximal branches of the pulmonary arte 
were identifiable the arterial emptvi 
time was prolonged beyond 12 seconds a 
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Fig. 2. No abnormality. Selective pulmonary angiogram 6 days following transplantation. Biopsy showed 
no rejection. (4) 1.5 seconds after injection. Excellent filling of peripheral branches of transplant. (B) 3 
seconds after injection. Arterial emptying 1s complete, peak capillary blush, pulmonary veins and left 
atrium are visualized. 


necrosis of the walls of the blood vessels 
was seen in histologic sections. Finally the 
totally rejected transplant resembled an 
infarcted lung. The angiographic findings 
just described in association with lung 
transplant rejection are in agreement with 
those reported by Walker e/ 4/.*.!? 


VASCULAR COMPLICATIONS OF SURGICAL PROCEDURE 


Since the pulmonary arterial and left 
atrial anastomoses are readily visualized, 
angiography 1s an effective means of de- 
tecting vascular complications of the trans- 
plantation procedure. In a study specifi- 
cally directed at the reliability of angiogra- 
phy in evaluation of vascular anastomoses, 
all 4 significant vascular complications were 
detected in a study of So dogs from the 
present series.° Subsequently an addi. 
tional example of left atrial thrombus was 


diagnosed in 1 of the final 14 animals. 
Situations which were diagnosed angio- 
graphically were: (1) torsion of the graft 
pulmonary artery; (2) thrombus formation 
at the arterial anastomosis producing par- 
tial-or total occlusion; and (3) thrombosis 
obstructing the venous anastomosis in the 
left atrium. An intimal tear at the arterial 
suture line has been associated with per- 
sistent subintimal accumulation of contrast 
material!’ Stenosis of the arterial anasto- 
mosis such as those produced by technical 
Haws or fibrous constrictions can also be 
readily detected. 


PLEURAL ABNORMALITIES 


Pleural effusion, pneumothorax, and 
pleural thickening may alter the pattern of 
perfusion of the transplant. Six animals 
without significant rejection had pleural 
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Fro. 3. Serial selective angiograms showing progressive rejection. Al 3 studies were obtained 3 seconds 
filling of peripheral vessels. Capillary blush and 
r circulation, nonvisualization of fine peripheral 


ed centrally. Advanced rejection. 


^ 


after injection. (4) sth postoperative day. Slight impaired 


normal pulmonary vein. (5) 12th postoperative day. Slowe 
vessels. (C) 19th postope 


rative day. The zone of nonperfusion has extend 








loderately severe rejection. (4) Pulmonary angiogram 3 seconds fol- 


lowing injection. Most of the contrast material has entered the right pulmonary artery. Only the proximal 
portion of the transplanted left pulmonary artery is seen. (B) Selective left pulmonary angiogram 3 seconds 


following injection. Additional arterial branches are visualized. 


y 


Fic. 4. Effects of catheter position. | 
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ic. 5. Effects of pleural effusion; 8 days postoperative; 400 ml. of pleural flujd. No significant rejection. 
(4) Pulmonary angiogram 2.5 seconds following injection. Only the proximal portion of the left pulmonary 
artery is visualized. (B) 3 seconds following injection. After a delay the peripheral branches of the trans. 
plant have filled. (C) 5 seconds following injection. Arterial emptying is complete. Pulmonary veins, left 


atrium, left ventricle, and aorta are seen. 


fluid transudates in excess of 300 ml. Ef- 
fusions were of varied etiologv but were 
generally related to thoracotomy and bi- 
opsy. Large effusions were associated with 
a characteristic hitch or interruption in 
filling of arteries in the mid portion of the 
lung (Fig. s, 4-C). Between 1 and 2 sec- 
onds following injection, contrast material 
filled the proximal branches of the pulmo- 
nary artery. Between 2 and 4 seconds there 
was a 1.0- 1.5 second delay in filling. Subse- 
quently, peripheral arteries, capillaries and 
veins filled well and emptied promptly. The 
angiogram in effusion differs from the pat- 
tern of moderate rejection where there is a 
slowed but uniform rate of filling, periph- 
eral nonfilling, and delayed washout of con- 
trast material from arteries (Fig. 6, Z 
and B). 

Pneumothorax, which was present in 3 
dogs, was readily diagnosed by angiogra- 
phy (Fig. 7, Z and B). Pneumothorax 
should be diagnosed by chest roentgenog- 
phy, but it also must be considered in the 
differential diagnosis of absence of per. 
fusion in the periphery of the transplanted 
lung. 


Pleural thickening without effusion was 
documented in 3 animals. The angiogram 
in pleural thickening was characterized by 
impaired perfusion of the peripheral 
branches of the pulmonary artery at the 
lung base (Fig. 8). A pattern of redistribu- 
tion of blood flow away from the lung base 
has also been noted in a series of patients 
with pleural thickening studied with radio- 
active xenon 133 scanning.! 


POSITION 


Variation in the position of the subject 
during the examination will influence the 
appearance of the angiogram. In Figure 9.4, 
the animal was placed in the lateral de- 
cubitus position with left side down. This 
maneuver elevates the dependent left hemi- 
diaphragm.’ An illusion of impaired pe- 
ripheral filling in the transplant inferiorly 
is due to superimposition of the base of the 
opposite lung. Actually, in the decubitus 
position, despite the elevation of the dia- 
phragm, the total blood flow to the de- 
pendent lung is enhanced bv. the influence 
of gravity. 
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Fic. 6. Rejection 14 days | 
left pulmonary artery fi 
tion through right lung fi 


»ostoperative. 4) 3 seconds following injection. Only the proximal portion < 
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s. (B) 6 seconds after injection. Left pulmonary artery remains filled. Cu 
Hs left heart and aorta. 
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Fic. 7. Pneumothorax 8 days postoperative. No significant rejection. G7) Selective left pulmonary : 
gram, 2.6 seconds after injection. (B) 4 seconds after injection. Pneumothorax clearly outlines the « 
hed lung. 
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OPPOSITE LUNG 


The presence of normal vascular resis- 
tance of the opposite lung was an additional 
factor influencing the angiographic exami- 
nation. Following injections into the main 
pulmonary artery, the right lung filled and 
emptied at least as well as the transplant. 
Contrast material refluxed into the right 
side during selective left pulmonary artery 
injections when abnormal vascular resis- 
tance was present in the transplant. In 2 
animals, however, the right lung was 
chronically diseased (as revealed by subse- 
quent autopsy); the transplant exhibited 
an increased capillary blush (Fig. 10, 4 and 
B), since it was more readily perfused. 
Greater perfusion of the transplant i is the 





Fic. 8. Effects of pleural thickening. Selective left 
pulmonary angiogram $8 days postoperative. 
Thoracotomy revealed pleural thickening. The 
peripheral branches of the pulmonary artery at 
the lung base are poorly seen. 
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anticipated situation following single lung 
transplantation in patients: with. chronic 
lung disease? | | 


TREATMENT 


Use of Immunosuppressive drugs may 
modifv the rejection re esponse in a manner 
which influences the angiogram, In un- 
treated animals, rejection affects pulmo- 
nary tissues uniformly with characteristic 
histologic alterations in alveoli, bronchi, 
blood vessels, and interstitial oe ai A 
uniform pattern of disseminated rejection 
was found in 16 animals despite treatment. 
In 13 treated dogs, however, the vascular 
component of the rejection was suppressed, 
but the air spaces contained organizing 
fibrinous exudates, desquamated alveolar 
lining cells, and mononucle ear cell infiltra- 
tion of alveolar septa. The term “‘alveolar- 

vascular dissociation” has been applied to 
this phenomenon." In such animals, an- 
giography showed slowing of the circulation 
consistent with mild rejection but the vas- 
cular abnormality was not commensurate 
with the more advanced rejection reaction 
in the air spaces. 


PNEUMONIA 


Patchy bronchopneumonia was present 
at various times in 16 animals. Pneumonia 
did not produce detectable angiographic 
abnormalities. 


BRONCHIAL OBSTRUCTION 


Bronchial occlusion or bronchial narrow- 
ing sufficient to obstruct the airway is 
probably an additional factor capable of re- 
ducing perfusion of a transplanted lung. 
Bronchial narrowing is an integral feature 
of rejection and it was present in all of the 
dogs with advanced rejection, | No animal 
had severe bronchial narrowing as a single 
abnormality and hence it was not possible 
to isolate and assess the effects of bronchial 
obstruction on transplant perfusion. In 1 
animal with bronchial narrowing thick 
bronchial secretions were noted (Fig. 114). 
Angiography indicated what was inter- 
preted as advanced rejection (Fig. He 
The animal was bronchoscoped and i 
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Fic. 9. Effects of position of subject. Transplanted left lung 7th postoperative day. No rejection. (/7) Selec- 
tive left pulmonary angiogram 1.5 seconds fellowing injection. Dog is in the left lateral decubitus position. 
Unopacified lung inferiorly represents the mght side. The left hemidiaphragm is elevated. (B) Selective 
left pulmonary angiogram 1.4 seconds following injection, Examination was immediately repeated with 
dog in the right posterior oblique projection. Angiogram now shows no abnormality. 





Fic. 10. Effects of opposite lung. Transplanted left lung, first postoperative day. Dog has chronic lung dis- 


1.0 seconds 


ease on the right side. (4) Pulmonary angiogram 1.5 seconds after injection. (B) Same study 
after injection. The transplanted left lung has a more intense capillary blush. 
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Fie. 11. Effects of bronchial obstruction (see text). (4) Plain chest roentgenogram, right posterior oblique 


projection. (B) Selective left pulmonary angiogram 3.5 seconds following injection. (C) Repeat selective 
left pulmonary angiogram 3.5 seconds following injection. 


spissated mucoid secretions were aspirated. 
Repeat angiography showed considerable 
improvement in the pulmonary vascular 
perfusion (Fig. 11C). Biopsy did reveal 
moderately advanced rejection. In this 
single animal, bronchial obstruction ap- 
parently had an adverse influence on pul- 
monary perfusion. Studies of reimplanted 
lungs have indicated that bronchial occlu- 
sion may sharply reduce pulmonary per- 
fusion,.>: 


CONCLUSION 


Rejection was the most significant cause 
for reduced perfusion of the transplant in 
our study. Patients with transplanted lungs 
will also be at risk for pulmonary emboliza- 
tion, a condition which can be diagnosed by 
angiography. Angiography will not be nec- 
essary following lung transplantation if 
plain chest roentgenograms show no ab- 
normality or if isotope scanning indicates 
good perfusion of the transplant. The 
greatest potential clinical use for angiogra- 
phy will be to distinguish between rejec- 
tion and compromise of the vascular anasto- 
moses— conditions which are not reliably 
differentiated by radioisotope scanning. 


SUMMARY 


The angiographic findings in 64 dogs 
with transplanted lungs were correlated 
with the results of thoracotomy and lung 
biopsy. 

Thromboses of vascular 
were accurately detected. 

- Rejection slowed circulation and pro- 
gressively impaired peripheral perfusion. 

Pleural effusion produced a temporary 
interruption in arterial filling. Pleural 
thickening impaired circulation of the base 
of the lung. 

Bronchopneumonia did not modify the 
appearance of the angiogram. | 

Position. of the subject, status of the 
opposite lung, pneumothorax, and im- 
munosuppressive therapy were also factors 
which influenced the angiogram. 

Angiography is considered to be a useful 
clinical procedure in detecting the cause of 
impaired perfusion in the transplanted 
lung. 
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ANGIOGRAPHIC DEMONSTRATION OF SEGMENTAL 
VASCULAR RESPONSE TO ACETYLCHOLINE | 
IN THE LUNG* : 


By DEWEY A. HARRISON, M.D., ARTHUR A. SASAHARA, M.D.,- 
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NCREASED pulmonary vascular re- 

sistance is known to accompany various 
pathologic states.°'!"'§ This vascular pro- 
cess represents a change in the vessel which 
is initially reversible, but which becomes 
irreversible with time. In the 1gs0s Wood 
and others?®:*! showed that such pulmonary 
resistance can be reversed by the infusion 
of vasodilators. Thus, the use of pulmonary 
angiography combined with the adminis- 
tration of vasodilator agents may have sig- 
nificant possibilities in visually demon- 
strating the reversibility potential of ele- 
vated pulmonary vascular resistance 
through the presence or absence of response 
to the pharmaceutical. Acetvlcholine is 
especiallv suitable for this purpose, because 
it can be used locally without disturbing 
systemic hemodynamics.” 

Our angiographic studies of this hy- 
pothesis were designed to determine the 
effect of segmental infusions of acetvlcho- 
line on the normal pulmonarv vasculature. 


MATERIAL AND METHOD 


The left lower lobe pulmonarv arteries of 
30 healthy anesthetized dogs were catheter- 
ized. Pulmonary artery pressures, angiog- 
raphy and acetylcholine infusions were per- 
formed through this catheter and a mani- 
told connector. The aorta was catheterized 
to measure systemic pressures. Serial large 
films were exposed at 4 films/second for 2 
seconds and 1 film/second for 6 seconds; 
10 ml. of hvpaque injected at 20 p.s.i. was 
used in all animals studied. Respiration 
was controlled with a Bird respirator and 
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suspended during inspiration for angiogra- 
phy. Acetylcholine infusions were con- 
trolled with a Harvard rate-infusion pump. 
Heart rate was monitored continuously on 
an electrocardiogram. 

The first group of animals was studied 
with graded infusions of acetylcholine from 
o.§-§ mg./minute for time periods up to 
tc minutes. The dose was increased from 
o.5 mg./minute to I mg./minute and from 
I~§ mg./minute in increments of 1 mg./ 
minute. Angiography was performed after 

each infusion; systemic and. pulmonary 
artery pressures were monitored continu- 
ously. 

In 1§ additional animals critical analysis 
of the angiographic changes after 3 mg. 
/minute for 5 minutes was made as well as 
analysis of the pressure changes and heart 
rate. Criteria for assessment of the angio- 
grams were: vessel size; parenchymal blush; 
vascular reflux; contrast medium velocity; 
and venous appearance time. In 2 of these 
animals paired cardiac outputs utilizing the 
cardiogreen method and arterial blood 
gases were measured before and after 
acetylcholine infusion. An intravascular 
pulsed-logic blood flowmeter catheter for 
velocitv measurements was inserted in the 
same pulmonarv artery segment in these 2 
animals. 


RESULTS 


At low doses (0.5-2 mg./minute) no dis- 
cernible angiographic changes, changes in 
pressure (pulmonary or systemic), or 
changes in heart rate occurred. At 3 mg. 
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"VASCULAR ANALYSIS 

I. SIZE 

VESSELS AVERAGE PERCENT INCREASE 
i piai ORDER " 1036 
2. 34-4 ORDER 20% 
II. BLUSH INTENSE 
II. REFLUX DECREASED 
IV.. VELOCITY INCREASED 


X. VENOUS PHASE DENSE OPACIFICATION 


Fic. 1. Quantitative analysis of the arteriographic 
appearance of pulmonary vessels before and after 
the infusion of acetylcholine (3 mg./minute for 5 
minutes) in t$ dogs. 


/minute for § minutes, however, unequivo- 
cal angiographic changes were produced 
consistently without altered systemic he- 
modynamics. Trials at higher doses (4-5 
mg./minute) for shorter periods of time 
decreased systemic pressures significantly 
and increased the heart rate. 

In each of the 15 animals studied at 
3 mg./minute for 5 minutes, the 5 segmen- 
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tal arteries of various orders showed no 
statistically significant alteration after 
acetylcholine infusion in any one animal. 
However, analvsis of the vasculature 
changes in all 15 animals was statistically 
significant. Control and postinfusion values 
changed from 4.5-6.0 mm. to §.5-6.5 mm., 


more dramatic changes occurred in the 
more peripheral branches (p  «o.oor) 
(Fig. 1). 

The parenchymal blush was more in- 
tense, and there were less vascular reflux, 
increased contrast medium velocity and 
earlier venous appearance in. these 15 ani- 
mals (Fig. 2, 4 and A; and 3, £ and &). 
During the infusion the pulmonary artery 
pressures decreased by approximately § to 
8 mm. Hg. Systemic arterial pressures and 
heart rate averaged 160/120 mm. Hg and 
170 t10 beats/minute, respectively, and 
remained unchanged after the infusion 
(Fig. 4). 

Segmental velocity increased by 100 per 
cent (2), while cardiac outputs increased 
by 10-12 per cent in the 2 animals in which 
these parameters were assessed. Arterial 
pO. measured before and after acetyl- 
choline infusion decreased 1n these animals. 





Fic. 2. Pulmonary angiograms taken during first second of the arterial phase. (4) Normal study. (B) Study 
after the infusion of 3 mg./minute of acetylcholine for 5 minutes. Note the increased density of the pa- 


renchvmal blush in P. 
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Fic. 3. Pulmonary arteriograms taken 2 seconds after contrast medium injection. (4) Normal study. (B) 
Study made after the infusion of 3 mg. /minute of acetylcholine for 5 minutes. Note the increased arterial 
washout and the dense parenchymal blush in B. 


DISCUSSION 


Vascular resistance is determined bv di. 
viding the pressure drop across a segment 
of the circulation bv the rate at which it is 
being perfused.???! Our data demonstrate 
decreased vascular resistance after acetyl- 
choline infusion as indicated by decreased 
pulmonary artery pressure and increased 
velocity. This decrease in resistance was 
graphically displayed angiographically by 
profound vasodilatation. Furthermore, sys- 
temic hemodynamics were only minimally 
altered (slight increase in cardiac output). 


FLOW AND PRESSURE RELATIONSHIPS 


PA PRESSURE 4, 
: PNIS 


VELOCITY 


ONE NE NUN 


SYSTEMIC PRESSURE 


y NC PUES 


CONTROL POST INFUSION 


Fic. 4. The blood flow and pulmonary arterv pres- 
sure before and after the infusion of acetylcholine 
(3 mg./minute for § minutes). The velocity of the 
blood doubled, the pulmonary artery (PA) pres- 
sure decreased by § to 8 mm. Hg, and the systemic 
pressure remained stable. 


Early studies on the effect of acetyl- 
choline on the pulmonary vasculature have 
been conflicting. Canine studies by Daly 
and Euler* in 1932 indicated that acetyl- 
choline sometimes produced vasoconstric- 
tion and sometimes vasodilatation. Frank- 
lin’ in 1932 found that in dogs acetylcholine 
dilated pulmonary arteries and constricted 
the veins. Gaddum and Holtz’ produced 
vasodilatation followed by constriction and 
concluded that small doses produced vaso- 
dilatation and larger doses constriction. 
Even more recently Hyman”! reported that 
acetylcholine constricted pulmonary lobar 
veins and implied arterial vasoconstric- 
tion as well. These data suggest that 
acetvlcholine infusions would produce an 
increase in vascular resistance rather than 
a decrease. Most authorities, however, 
presentlv concur that there is overwhel. 
ming evidence for active arterial vasodila- 
tation, |: 12.15.17, 20 

Because no svstemic effects were ob. 
tained at a dose of 3 mg./ minute, our data 
suggest a direct effect on the muscular wall 
of the vasculature. This conclusion is sup- 
ported by physiologic data, which also have 
suggested localized changes in the vessel 
wall.5192? The decreased pulmonary vascu-: 
lar resistance observed in clinical studies 
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and intact canine models gives validity to 
conclusions of a direct effect on vascular 
tone, which also was demonstrated in stud- 
ies on isolated specimens.! 12: 15.17.20 

The absence of a response at low doses 1s 
highly suggestive that diminishing vascular 
resistance 1s dose dependent. Dubious de- 
creases in vascular resistance have been re- 
ported bv others, some of whom recognized 
the dose relationship and others whose data 
indicated such a relationship, although a 
clear statement was not made to that ef- 
fect.?19.3.4 Acetylcholine has been shown 
to be a pulmonary venous constrictor.?:!! 
Therefore, an increase in pulmonarv vascu- 
lar resistance or no response using small 
doses, as we observed angiographically, 
probablv accounts for this discrepancv. 
Larger dosages apparently overcome the 
venous -resistance with marked arterial 
vasodilatation, thus providing an over-all 
decrease in pulmonary vascular resistance. 

The decrease in arterial pO, after in. 
fusion suggests increased venous admix- 
ture. Others have observed this phenome- 
non, but as yet there is no clear explana- 
tion?! Vascular shunts and opening of 
collaterals and collapsed normal pulmonary 
vessels have been suggested. 

Elevated pulmonary vascular resistance 
can be caused by an increase in vascular 
tone or by anatomic narrowing of the vas- 
cular bed.!? Primary pulmonary disease and 
various cardiac shunts (including patent 
ductus arteriosus) may produce an increase 
in pulmonary vascular resistance.!9?! [niti 
ally, the increased pulmonary vascular 
resistance, particularly that secondary to 
cardiac disease, is primarily functional 
vasoconstriction and reversible. Subse- 
quently morphologic alterations take place 
and the increased vascular resistance be- 
comes irreversible. Infusion of a vasodilator 
such as acetylcholine into the pulmonary 
vasculature has been used previously to 
differentiate reversible from | irreversible 
elevations of vascular resistance, but with- 
out the use of pulmonary angiographv. 


APRIL, 1974 


CONCLUSION 


Hemodynamic data have suggested that 
indeed acetvicholine can reduce pulmonary 
vascular resistance and increase blood flow. 
Although these changes suggest active 
vasodilatation, previous Investigators have 
not shown graphicallv the level of vasodila- 
tation or whether in fact vasodilatation oc- 
curs. Our data have shown that vaso- 
dilatation does occur and at a level that 
can be demonstrated angiographicallv. 

The decreased pulmonarv artery pressure 
and increased segmental blood flow re- 
flected a decrease in vascular resistance 
which angiographically was displaved bv 
wav of profound vasodilatation. This model 
suggests that angiography with vasodila- 
tors may be used to differentiate increased 
pulmonary vascular resistance secondary 
to fixed morphologic vascular alterations 
versus physiologic vasoconstriction. 


Dewey A. Harrison, M.D. 
Department of Radiology 
Harvard Medical School 

25 Shattuck Street 
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ELECTIVE bronchial arteriography 

was utilized for searching the morpho- 
logic alterations of the systemic blood sup- 
ply of the silicotic lungs. Wood and 
Miller'? were probably the first to demon- 
strate the changes of bronchial circulation 
in silicosis. They used Hill's mass (bismuth 
oxychloride in gum acacia). This material 
was injected into the bronchial artery and 
roentgenograms were taken of the lungs in 
their inflated states. Markedly diated 
bronchial artery, neovascularization and 
bronchopulmonary anastomosis were ob- 
served in 1 case of advanced silicosis as 
well as other chronic lung conditions. 

Selective bronchial arteriograms per- 
mitted excellent visualization of the bron- 
chial arteries 7» vive and provided informa- 
tion on the alterations of blood supply in 
silicosis. 

The present paper reports bronchial 
arteriographic findings and discusses their 
pathophysiologic significance in far ad. 
vanced silicosis. 


MATERIAL AND METHOD 


The subjects were 6 patients in Rosai 
Hospital for Silicosis. Four silicotics had 
large opacities on chest roentgenograms, 
and 2 had small opacities. According to 
international radiologic classification, they 
were 3nCes, 3pB, 3nC, 3pB, 2p and 2n, re- 
spectively. 

Either one or two bronchial arteries were 
selectively catheterized by the transfemoral 
method. An Odman-Ledin green KIFA 
catheter was employed. According to 
Reuter and associates,’ the tapered end of 
the catheter was shaped into a curve of 
about 150 degrees. The length bevond the 
curve was approximately one and one- 


third times the width of the aorta. The tip 
itself had a slight reverse curve so that it 
would be perpendicular to the aortic wall 
during catheterization. Usually 5. ml., 
mostly 8 ml. of methylglucamine salt was 
injected by hand and serial roentgenograms 
were obtained for 10 seconds. 


RESULTS AND REPRESENTATIVE 
CASE REPORTS 


The results are shown in Table 1 and 
representative cases of advanced silicosis 
are presented. 

Two cases without development of large 
opacities revealed normal bronchial ar- 
terles on angiograms. 


Case 1. S.O., 47 year old male, had been 
working in copper mines for 19 years from 1945 
to 1964. The respiratory function showed 
forced vital capacity of 2,538 ml. and forced 
expiratory volume in 1 second of 2,202 ml. Arter- 
ial blood showed pCO, 37.5 mm, Hg, pO: 65.5 
mm. Hg and Os saturation rate 92.2 per cent. 
Electrocardiogram was interpreted as left ven- 
tricular hypertrophy. The chest roentgenogram 
revealed conglomerate masses in both upper 
lobes, disseminated nodules, bullous emphy- 
sema, and egg-shell calcification of the right 
hilar lymph node, compatible with 3nCes ac. 
cording to the international classification? (Fig. 
14). The right bronchial artery and the left 
upper bronchial artery were selectively cathe- 
terized through the right femoral artery. Both 
bronchial arterial trunks measured 3 mm. in 
diameter. Marked hypervascularity and neo- 
vascularization were noted in the conglomerate 
masses and bilateral hilar regions. The small 
peripheral branches of the pulmonary artery 
were visualized bilaterally (Fig. 1, B and C). 


Case u. S.E., 65 year old male, had been 
engaged in making clay bags for 6 years from 
1960 to 1966. The respiratory function showed 
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TABLE I 


FINDINGS OF BRONCHIAL ARTERIOGRAMS IN SILICOSIS* 














Neovasculature 


| | | | 
Sabet ud iea of BA | in Large | BA-PA | Hypervascularity | Hypervascularity 
i : ( | vr | S |j all! i in Hi N oc 
| assification | RR | Opacities | Shunts | in Small Nodules | in Hilar Nodes 
i i : i . 
ret emanaren minenn | ue EE Silat tench ett SN a a ak Lat "P rr RE RN | EAEE AEE REONE EA E E MP NUUS | ne m tS get ate at 5 
S.Q. | 3nCes | 3:R | 3 | zs | vu | | sp 
| | CL T | d | = | T 
NEC RUNE Ni aceasta NN net a Me ds uou m oe LET VEINS St te a a oe M CMS cre UIT - 
| | | | 
M.S. | 3pB | 3 :R E | + -— | E 
| Hos aug. + | F = as 
I RE eee a) HUNE Scream TRE) S EAEE MERE E OSE, MATES ESE SO OTe EI NES, (OFTEN OE nN PME AE, SEINE OER RTE IE RENI CORRER REEL eae 
S.E. | 3nC | 4 :R | -}- -+ | = 25 s 
MER VERRE PT on EELE AE E EA | TEENS prc: EE EM d EE d —————— nt tine rn "UE Me ————————À 
H.N. 3pB | 3 c: R | 4- | fe | — | 4- 
| | | |. 
A, DN RA | SOE PL AE AORN ee Sica acacia aac Gia ctera ei SEMEN x rS pa ECT ns eas dnd ee PRETI ah ce hkl 
A.S. 2p rns: R | | — | -= | — 
| | | 
| | | | | 
— jpo 2 earned a eA lt rt I eB mr nem reno EN 7 o: —— nere id E E —— — B 2 minime em ri t II eee er A PE re n ee E d aera m Wars ree e retentu 
Cr- 2n | ons R | e | ix | s 
| | d | | | 


* Except for 2 cases of bilateral catheterization, only right bronchial arteriograms were successful in all cases. BA = bronchial artery. 


PA= pulmonary artery. R= right. L= left. 


forced vital capacity of 2,455 ml., forced ex- 
piratory volume in 1 second of 1,858 ml., and 
residual volume quotient 38.4 per cent. Arterial 
blood showed pCO, 37.0 mm. Hg, pO; 74.0 mm. 
Hg, and O, saturation rate 94.0 per cent. Elec- 
trocardiogram was read as left ventricular 
hypertrophy. The chest roentgenogram re- 
vealed disseminated nodules with conglomerate 
masses scattered in both upper and lower lungs, 
compatible with 3nC (Fig. 2.7). On the right 
intercostobronchial arteriogram the bronchial 
arterial trunk was markedly enlarged, measur- 
ing 4 mm. in diameter. Hypervascularity and 
neovascularization were noticed in the hilar 
region as well as intrapulmonary confluent 
shadows. The peripheral branch of the pul- 
monary artery was demonstrated in the capil- 
lary phase of the angiography (Fig. 2, B and C). 


DISCUSSION 


According to Viamonte,? selective bron- 
chial arteriography is now the least useful 
of the selective procedures in the angiog- 
rapher's armamentarium. Since he de- 
veloped selective catheterization of the 
bronchial artery in 1964, however, numer- 
ous reports on iv vivo alterations of bron- 


chial circulation under various pathologic 
states have been published.*?.? The major 
positive findings, as far as pulmonary con- 
ditions are concerned, were neovasculariza- 
tion in the lesion and bronchopulmonary 
anastomosis. In general, these changes are 
prominent in chronic inflammatory dis- 
eases, while there seems to be a lack of spe- 
cific features for malignancy in spite of the 
initial expectation. Inflammatory processes 
may show variable degrees of bronchial 
vascularity and bronchopulmonary anasto- 
mosis, as in pneumonitis, pulmonary ab- 
scess, tuberculosis, and especially in bron- 
chiectasis. Agreement exists in that the 
most notable expansion of the bronchial 
arterial circulation among these inflamma- 
tory processes is seen in lungs showing 
bronchiectasis. 

The findings in the bronchial arteriogram 
for large opacities in silicotics are categor- 
ized as inflammatory pattern without spe- 
cificity for silicosis. The bronchial artertal 
trunk was markedly enlarged, measuring 
more than 3 mm. in diameter in all cases. 
with large opacities in contrast to normal 





hic. 1. Case 1. 64) Classification. 3nC 
Right bronchial arteriogram shows hypervas- 
cularity in the right hilum and anastomotic 
branch of the pulmonary artery in the apex. 
(C) Left upper bronchial arteriogram shows 
marked hypervascularity with bronchopul- 
monary anastomosis in the left apex coales- 
cent shadow. 


ralue of 1.6 mm.! Rich vascularity and 
dense stain were present in most of the large 
opacities. Hypervascularitv in. the hilar 
regions supplied by the mediastinal branches 
of the bronchial artery represented inflam- 
mation of hilar lymph nodes, being a char- 
acteristic feature of silicosis seen in 4 ad- 
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was no noticeable 
the simple silicotic 


'There 
neovascularization in 
nodules other than large opacities, which 


'anced cases. 


was consistent with the observation bv 
Miyazawa and associates." Thev succeeded 
in opacifyving the bronchial artery in 5 


~ 


bv selective catheteriza- 


cases of silicosis 
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Fig. 2. Case n. (4) Classification 3nC. (B and 
C) Right intercostobronchial arteriograms 
show hypervascularity in the right hilum and 
in the coalescent shadows. The peripheral ana- 
stomotic branch of the pulmonary artery was 
demonstrated in the late phase of the angiog- 
raphy. The metallic density of triangular shape 
represents lead marker during catheterization. 


tion, and failed to detect anv branching to 
individual nodules. 

As previously described, the manifesta- 
tions of bronchial arteries in large opacities 
as well as hilar lymph nodes are compatible 
with chronic inflammatory processes. Fel- 


son? supported Kergin* in his statement 
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that the so-called conglomerate lesions of 
silicosis were areas of obstructive pneumo- 
nitis due to partial or complete bronchial 
occlusion from involvement of segmental 
bronchi in a dense fibrous tissue reaction 
laid down around the lymph nodes, which 


a * 


were themselves the site of silicotic reaction. 
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In studying bronchial artery circulation 
in bronchiectasis, Liebow eż al’ found mul- 
tiple small bronchopulmonary anastomoses 
in the organizing pneumonitis distal to the 
locus of major saccular bronchiectasis. 
These were thought to result from the pro- 
liferation of vascular endothelial buds of 
the pulmonary and the bronchial arteries 
in granulation tissue. These concepts might 
further support the hypothesis that the 
large opacities represent chronic obstruc- 
tive pneumonitis. Bronchopulmonary anas- 
tomoses of peripheral type were always 
observed in large opacities, whenever the 
corresponding areas were supplied by the 
catheterized bronchial artery. The anasto- 
motic sites were, therefore, multiple and 
bilateral. | 

Wood and Miller? demonstrated bron- 
chopulmonary anastomosis in autopsy spe- 
cimens of silicotic lungs by injecting Hill's 
mass. Mivazawa e£ al.® did not detect 
bronchopulmonary shunts in their studies 
which were the only 72 vivo angiographies 
previously reported in silicosis. The reason 
for that might be technical. They per- 
formed selective bronchial arteriography 
with single exposures instead of serial 
roentgenographies. Case 11 was an example 
in which the peripheral anastomotic pul- 
monary arteries were obvious onlv in the 
late phase of angiography. 


SUMMARY 


Selective bronchial artery catheteriza- 
tion was performed in 6 silicotics, 4 with 
large opacities on chest roentgenograms 
and 2 with small opacities. 

Enlargement of the bronchial arterial 
trunk, considerable neovascularization, and 
peripheral bronchopulmonary arterial 
shunts were noted in all 4 cases with large 
opacities. The findings were compatible 
with chronic inflammatory processes in the 
lungs, and bronchopulmonary shunts took 
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place in the conglomerate lesions which 
might represent areas of obstructive pneu- 
monitis. There were no such changes in 
individual small nodules. 

Two cases without development of large 
opacities showed normal bronchial arteries 
on angiograms. 


Shimpei Tada, M.D. 
Department of Radiology 

Jike: University Medical School 
Minato, Tokyo tog, Japan 
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PULMONARY CONCENTRATION OF Ga" 
IN PNEUMOCONIOSIS* 
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LOS ANGELES, CALIFORNIA AND GIESSEN, GERMANY 


ALLIUM 67 (Ga™) accumulates in cer- 

tain neoplasms? 6710213 but also in be- 
nign, mainly inflammatory, focal disease 
processes.'* While its concentration mech- 
anism is still not clear, evidence is available 
that the degree of accumulation correlates 
closely with vascularity, cellular prolifera- 
tion and turnover, phagocytic function and 
metabolic activity of tissues.!! I. !? 

In the lungs, gallium concentration 1s 
normally low.!* Increased focal accumula- 
tion has been found in sarcoidosis,®: 32° 
tuberculosis,$!*? pneumonitis, 1%}? ab. 
scesses, 1^?" as well as pulmonary neo- 
plasms. Svstematic studies on large num- 
bers of patients have been performed only 
in tuberculosis and have demonstrated that 
the affinity to gallium is proportional to 
the activity of the tuberculous process.? 

Since the lesions of pneumoconiosis con- 
sist in part of proliferating and metaboli- 
cally active cells, a svstematic investigation 
of a series of patients with overt silicosis 
and asbestosis was instituted, using Ga” 
scintillation scanning. The purpose of the 
authors is to present the results of this 
pilot study. 


MATERIAL AND METHOD 


Thirty patients with overt, occupation- 
ally proven pneumoconiosis were chosen at 
random. The roentgenographic involve- 
ment was classified as “definitely present," 
i.e., group “1/o” or higher using the 
UlCC/Cincinnati-Classiication? Twenty- 
four patients had been occupationally ex- 
posed to silica dust and 6 had asbestos 
exposure. Seven patients with silicosis had 
associated active tuberculosis. Five of these 
7 patients were studied further with Ga” 


scintillation scanning following antituber- 
culous chemotherapy for several months 
(2 to 6 months). 

Sixty Ga chest scannings of patients 
without clinical or roentgenographic evi- 
dence of pulmonary disease were randomly 
chosen as controls. These scannings had 
been previously performed for different 
purposes (mainly for the evaluation of 
lymphomas and metastatic tumors not in- 
volving the chest cage). In addition, 4 
volunteers were included who had a history 
of substantial occupational exposure (4 to 
12 vears) to asbestos-containing dusts with 
no evidence of pulmonary asbestosis by 
clinical or roentgenographic criteria, and 
who had normal pulmonary. function 
studies. | 

The Ga® scannings were performed 2 to 
3 davs after the injection of 2.5 to 5 mci of 
Ga citrate. The scannings were then re- 
peated $ to 6 days after the initial injection 
of Ga, A dual headed 5 inch crystal recti- 
linear scanner* or a single probe 5$ inch 
crystal rectilinear scannert was used. In 
earlier studies, a 20 per cent window 
around the 293 kev. gamma energy peak 
was used. Later, a summation window 
around the 293 kev. and the 184 kev. peaks 
was used. Anterior and posterior projec- 
tions were done routinely and lateral views 
selectivelv. 

After selection of the studies to be ana- 
lyzed, they were coded and reviewed again 
bv at least 2 of the investigators without 
permitting any clinical data to be available 
at the time of the review. 


* Ohio Nuclear, 6000 Cochran Road, Solon, Ohio 44139. 
t Picker Magna Scanner, 1019 Lacy Avenue, Anaheim, Cali- 
fornia 92806. 


* From the Departments of Radiology, Los Angeles County-University of Southern California Medical Center, Los Angeles, Cali- 


fornia;t and Justus-Liebig University, Giessen, Germany.t 
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Since diffuse Ga® concentration in the 
liver is always present in normal subjects, 
albeit variable in degree, this was taken as 
a relative reference standard for grading 
the pulmonary Gaf concentration. The 
findings were grouped into 4 categories: 

I. Pulmonary Ga* concentration equal 

to body background. 

l. Pulmonary Gaf concentration higher 
than body. background, but less than 
hepatic gallium concentration. 

HI. Pulmonary Ga* concentration equal 
to hepatic gallium concentration. 

IV. Pulmonary Ga" concentration ex- 
ceeding hepatic gallium concentration. 


. RESULTS 


The results of this categorization are 
summarized in Table 1. All patients with 
overt roentgenographically demonstrated 
pneumoconiosis showed a significant in- 
crease 1n pulmonary Ga®™ concentration as 
ane to the controls. There was gen- 
eral agreement between the intensity and 
extent of Ga" accumulation and the se. 
verity of the roentgenographic abnormali- 
ties, but the series 1s too small to allow an 
accurate statistical analvsis. There was no 
correlation between relative Ga® concen- 
tration and etiologv, duration and tvpe of 
pneumoconiosis. 

Two distribution patterns were found 
with silicosis: (1) a central concentration 
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hilar lymph nodes (Fig. 1, 4 and B); and 
(2) a more peripheral diffuse concentration 
in the pulmonary parenchyma (Fig. 2, 4 
and B). In each of the small number of 
asbestosis cases only the diffuse peripheral 
Ga distribution pattern was found. 

In a substantial number of cases (ap- 
proximately one-quarter of the whole se- 
ries), the spatial area of Ga® deposition was 
significantly larger than the roentgeno- 
graphic abnormalities demonstrated on 
simultaneous chest roentgenograms (Fig. 3, 

1 and B). The reverse discrepancy, greater 
Extent of roentgenographic than scinti- 
graphic abnormalities, was not observed in 
this series. In the £ patients with active 
silicotuberculosis studied again after anti- 
tuberculous chemotherapy was instituted, 
no time change in Ga*9 concentration and 
distribution was noted. 

Relative pulmonary concentration. and 
distribution of Ga were the same on scans 
obtained 2 to 3 davs and 5 to 6 days after 
intravenous administration. 


DISCUSSION 


This study demonstrates that abnor- 
mallv increased pulmonary. accumulation 
of radiogallium is found in overt, roentgen- 
ographically demonstrated pneumoconiosis 
of nonspecific etiology. Since it is also found 
in other pulmonary diseases which may re- 
semble pneumoconiosis clinically and roent- 








predominantly in the mediastinum and genographically,?:*%!?20 Ga scanning 
Tase | 
PULMONARY GALLIUM 67 CONCENTRATION 
Grade* I I] II IV l'otal 
Pneumoconiosis 8 14 8 30 
(with clinical, laboratory and roentgenographic findings) 
Occupationally Exposed 3 Do = -—À 4 
(without clinical, laboratory and roentgenographic findings) 
Controls 60 meme - a 6o 
*  [. Pulmonary gallium 67 concentration equal to body background. 


If. Pulmonary gallium 67 concentration higher than body background, 
4 Concentration. 
HHI. Pulmonary gallium 67 
IV. Pulmonary gallium 67 


but less than hepatic gallium 


concentration equal to hepatic gallium concentration. 
concentration exceeding hepatic gallium concentration. 
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Fic. 1. (4) Anterior Ga® scan and (B) chest roentgenogram of silicosis patient with 
prominent central perihilar gallium deposition (Grade 111). 
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Fic. 2 (4) Anterior Ga® scan and (B) chest roentgenogram of silicosis patient with 
diffuse gallium distribution pattern (Grade Iv). 
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liG. 3. (4) Anterior Ga® scan and (B) chest roentgenogram of silicosis patient demonstrating very promi- 
nent (Grade 111) extensive gallium deposition with a comparatively smaller spatial area of involvement 


roentgenographically. 


cannot be expected to be of any differential 
diagnostic value. It may, however, have 2 
other potentially important useful applica- 
tions. First, it may be useful in the early 
detection of pulmonary involvement with 
pneumoconiosis, and second, it may be 
valuable for the assessment of the activity 
and progression of this disease process. 

At the present time pneumoconiosis has 
been detected in life principally only by 
means of chest roentgenography and an 
appropriate occupational history. Further- 
more, following detection, progression has 
usually been determined only by comparing 
chest roentgenograms taken at appropriate 
intervals. The demonstration of small 
rounded or irregular opacities with 1 /o pro- 
fusion under the UICC/Cincinnati-Classi- 
fication system? indicates the earliest posi- 
tive roentgenographic findings. By this 
time, there may be extensive involvement 
of the lung which is not roentgenographi- 
cally detectable due to the microscopic size 
and distribution of the disease process. 


It has also been found that substantive 
abnormalities of gas distribution and gas 
exchange may occur in symptomatic coal 
miners whose chest roentgenograms demon- 
strate no evidence of pneumoconiosis." 
Thus, diagnostic modalities more sensitive 
in the detection of early pneumoconiosis 
than the conventional roentgenogram are 
desirable. In this series, all patients did 
have roentgenographically demonstrable 
abnormalities, but in some the extent and 
degree of disease as shown bv the roent- 
genogram was less than the extent and de- 
gree demonstrated bv the Ga™ scan (Fig. 
3, A and B): 

The same discrepancy between extensive 
scintigraphic and less extensive roentgeno- 
graphic abnormalities has been observed in 
pulmonary tuberculosis. It may indicate 
low grade diffuse involvement of pulmo- 
nary tissue not sufficiently focal to create 
an abnormal roentgenographic density. If 
these abnormalities can be demonstrated 
in roentgenographically uninvolved parts 
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of diseased lungs, they may also be present 
in very early stages of pneumoconiosis in 
subjects who have not as yet developed 
roentgenographic abnormalities. Only a 
numerically extensive, statistically valid 
study of people with a good history of dust 
exposure, with a long term follow-up, can 
answer the question of the validity of ra- 
diogallium scanning in this group. 

The other potential use of radiogallium 
in pneumoconiosis lies in periodic assess- 
ment of progression and regression of the 
disease in overt cases. In tuberculosis with- 
out silicosis, it has been shown that re- 
sponse to antituberculous chemotherapy 
with formation of inactive fibrotic scars in 
the lung results in disappearance or de- 
crease of radiogallium concentration in the 
lesions.* Similarly, reduction of pulmonary 
radiogallium concentration in sequential 
studies of pneumoconiosis patients may in- 
dicate when the disease process is arrested. 

The significance of the 2 distinct differ. 
ent patterns of diffuse peripheral and cen. 
tral hilar concentration of radiogallium ob- 
served in this small series is not clear at this 
time. It may be related to different types of 
mixed dusts or it may be an indication of 
different points of time in the same se. 
quence of involvement. 

More extensive studies with sequential 
follow- -up of patients who manifest pneu- 
moconiosis as well as exposed populations 
are required to shed light on these various 
questions. The pilot study demonstrates 
the fact that radiogallium does concentrate 
in the lungs of patients with occupationallv 
and roentgenographically demonstrable 
pneumoconiosis. 


SUMMARY 


Thirty patients with overt, well docu- 
mented pneumoconiosis (24 silicosis, 6 
asbestosis) were studied with gallium 67 
scans of the lungs and compared with nor- 
mal controls without lung disease. 

Gallium 67 concentration was abnor- 
mally increased in all pneumoconiosis cases. 

In one-third of the patients, the spatial 
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extent of gallium 67 uptake was substan- 
tially greater than that of roentgenographic 
abnormalities. 


Jan K. Siemsen, M.D. 

Box 698 

Los Angeles County—USC Medical Center 
1200 North State Street 

Los Angeles, California 99033. 
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THE USUAL UNUSUAL MANIFESTATIONS OF 
SARCOIDOSIS AND THE *HILAR HAZE"— 
A NEW DIAGNOSTIC AID* 
By JACK G. RABINOWITZ, M.D.,t SIDNEY ULREICH, M.D., 
and CARLOS SORIANO, M.D. | 


BROOKLYN, NEW YORK 


SARCOIDOSIS is a systemic, granulom- 
atous disease of undetermined etiol- 
ogy that demonstrates a fairly consistent 
clinical and roentgenographic appearance. 
The most common roentgenographic fea- 
tures of the disease have been well docu- 
mented and recognition of the early and 
typical manifestations is readily accom- 
plished. However, the majority of the cases 
regress spontaneously, and, therefore, the 
unusual features as well as some of the late 
manifestations are not always appreciated 
by the radiologist. 

It is the purpose of this paper to re- 
emphasize these findings on both a statisti- 
cal and roentgenographic basis so that a 
greater understanding of the roentgeno- 
graphic spectrum of this disease can be 
established. In addition we will pay par- 
ticular attention to the changes that occur 
around the hilum and will re-use the term 
“hilar haze" to describe these findings. The 
recognition and usage of these features have 
proven particularly useful in differentiating 
this disease from other similar roentgeno- 
graphic pulmonary processes. 


MATERIAL AND METHOD 


In this regard, 198 cases of sarcoidosis 
presently followed in the Kings County 
Hospital sarcoid clinic were reviewed and 
their roentgenographic features evaluated. 
Of these patients, 89 were males and 109 
females. Diagnosis was established in all 
cases by either a triple biopsy consisting of 
lung, mediastinal and scalene lymph nodes, 
or by a positive Kveim test, or bv a liver 


* From the Department of Radiology, State University of New York, Downstate Medical Center and The Kin 


Medical Center, Brooklyn, New York. 


disease, hvpogammaglobulinemia, or infec- 
tion in any of the patients. 


RESULTS 
MEDIASTINUM 


A. Atypical Lymphadenopathy. The ini- 
tial presentation of sarcoidosis is mediasti- 
nal lymphadenopathy consisting mainly of 
a combination of paratracheal lymphad- 
enopathy and bilateral hilar lymphadenop- 
athy or bilateral hilar lymphadenopathy 
alone. Only rarely has unilateral hilar 
lymphadenopathy been reported. In our 
series, however, we noted 9 such cases, or 
approximately § per cent. This high per- 
centage is probably due to the fact that at 
any one given time a single hilar area may 
be predominantly enlarged or that other 
hilar lymph nodes may be pathologically 
enlarged but not roentgenographically evi- 
dent. Nevertheless, unless recognized, the 
problem in differential diagnosis from enti- 
ties such as tuberculosis, lymphoma and 
metastatic disease is difficult, since uni- 
lateral involvement by these latter entities 
is much more common.? Rarely, the disease 
commences on one side, regresses, and then 
recurs on the opposite side (Fig. 1). 

In addition, we have encountered a case 
of sarcoidosis presenting with bilateral 
mediastinal involvement (Fig. 2) and an. 
other with anterior mediastinal involve- 
ment (Fig. 3, Æ and B). Both these 
presentations are exceedingly unusual, and, 
as far as we can determine, anterior medi- 
astinal involvement has never been re. 
corded. In both cases, all diagnostic studies 
including angiography were normal ang the 
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Fic. 1. Unilateral Lvmphadenopathy. Left-sided 
lymphadenopathy as well as left paratracheal 
lymphadenopathy is present. Although there is 
early parenchymal involvement in this patient, Fic. 2. Bilateral Mediastinal Lymphadenopathy. 





no evidence of right-sided disease is visualized. At This patient underwent many diagnostic studies, 
this time, differential diagnosis between tuber- including angiography, to evaluate the cause of 
culosis, lymphoma and metastatic disease would mediastinal widening. Surgery revealed bilateral 
be difficult. However, within 1 year, contralateral mediastinal lymph node involvement, with sar- 
lymph node enlargement, characteristic for sar- coidosis suggested histologically. 


coidosis, became evident. 





Fic. 3. Anterior Mediastinal Involvement. Both the frontal (4) and lateral (B) roentgenograms reveal a lob- 
ular mass within the anterior mediastinum which in the frontal projection is superimposed upon the left 
cardiac silhouette (arrows). The lesion resembles any anterior mediastinal mass, e.g., thymoma. Other 
dis&nostic studies including angiography were negative and a biopsy revealed sarcoidosis. 
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Fic. 5. Calcification. (A and B) Hilar lymph node calcifications in these patients have a peripheral, eggshell 
deposition, characteristic of the findings previously described for silicosis. 
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hic. 4. Calcification. Enlarged bilateral hilar lymph 
nodes containing massive stippled and irregular 
calcifications are noted. Parenchymal disease con- 
sisting of fibrosis and calcifications resembling 
tuberculosis or histoplasmosis is also evident. 


diagnosis was eventually established by 
biopsv. 


B. Calcification. Calcified lymph nodes 
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were encountered in 9 patients. Scadding” 
observed lymph node calcification in § per 
cent of his series and stressed the coexis- 
tence of chronic pulmonary disease in all 
these patients. The association of lymph 
node calcification and advanced pulmonary 
disease was also noted in our patients. 
Calcific deposition occurs in areas of 
early lymph node enlargement and js there- 
fore predominantly located to the hilar and 
paratracheal lymph nodes? (Fig. 4). Oc- 
casionally, parenchymal calcifications simi- 
lar to those encountered in tuberculosis or 
histoplasmosis are found.’ The pattern of 
calcification in the lymph node is fairly 
typical. It may be solid, although fre- 
quently a linear, spherical deposition out- 
lining the peripheral margin of the lymph 
node occurs. This latter pattern resembles 
the classic eggshell calcification previously 


described for silicosis (Fig. 5, 4 and B). 








6. Hilar Haze. 
by the loss of the sharp hilar border. The m 
now assumes a fuzzy or hazy appearance. Lymph 
node enlargement is only vaguely apparent. There 
is early, but yet not well defined, parenchymal 
disease. 


The hilar haze is characterized 
argin 


lic. 


The exact cause for calcification is not 
known, although there 1s evidence demon- 
strating that caleium deposition occurs 1n 
areas of ischemic fibrous tissue.? This 
usuallv follows the conversion of nonre- 
solved granulomas, and therefore accounts 
for its high association with chronic pulmo- 
narv disease. Most other granulomatous 
diseases, however, calcify more frequently. 
In addition, the rare simultaneous occur- 
rence of sarcoidosis and tuberculosis have 
even led some authors to suggest tubercu- 
losis as the underlving agent.’ However, no 
clinical or pathologic evidence of tubercu- 
losis or other granulomatous lesions was 
noted in anv of our patients. 

C. Hilar Haze. Hilar haze is a term that 
we have denoted to describe the alteration 
occurring along the margin of the hilum as 
the nilar lymph nodes begin to regress. At 
this time the surrounding perihilar region 
of the lung becomes infiltrated with the dis- 
ease and the border of the hilum loses its 
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sharp border and assumes a fuzzy or hazy 
— that nee with the surround- 
ing lung (Fig. 6). Although the patho- 
genesis 1s quite diferent, the appearance to 
some extent resembles that encountered in 
congestive heart failure: hence the term 
“hilar haze." The presence of a hilar haze is 
not dependent on the extent of pulmonary 
disease and can be seen with either minimal 
or extensive pulmonary involvement. Of 
equal importance is the fact that this ap- 
pearance may persist even after the hilar 
enlargement is no longer apparent (Fig. 7, 
A and P). 

Although decreasing lymph node en- 
largement and beginning pulmonary dis- 
ease have been well documented," little 
stress has been given to the changes sur- 
rounding the border of the hilum that ac- 
companies these alterations. The identifica. 
tion of a hilar haze in sarcoidosis implies 
pulmonary disease as well as previous 
lymph node involvement and therefore 
represents and identifies the reciprocal 
temporal relationship existing between 
these two pathologic events. The hilar haze 
can occasionally be produced by other in- 
terstitial processes involving the perihilar 
area (Fig. 8). However, it is almost always 
present in sarcoldosis and 1s quite diagnos- 
tic when accompanied by a vague enlarge- 
ment of the hilum or some of the other pul- 
monary features that occur in sarcoidosis. 


PLEURAL EFFUSION 


Pleural effusion in patients with sar- 
coidosis is probably not as rare as has been 
documented.^? At one time, its presence 
was considered to be due to superimposed 
infection. In our series, 10 patients pre- 
sented with pleural effusion and no under- 
lying infection could be detected to account 
for the effusion. The pathogenesis of pleural 
effusion is probably related to extensive in- 
volvement of both the visceral and parietal 
pleura. Biopsy in some cases has revealed a 
noncaseating granulomatous process within 
thickened pleura.’ 

In most cases, the effusion disappears 
either spontaneously or following therapy 
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Fic. 7. Hilar Haze. (4) A hilar haze in this patient is quite apparent at this time. The hilar border is poorly 
defined and a surrounding perihilar infiltration is seen. (B) Same patient demonstrating a normal hilum 


following regression of the process. 





Fic. 8. Hilar Haze. This patient has diffuse inter- 
stitial sarcoidosis manifested by a honeycomb 
appearance. Differential diagnosis from other 
interstitial diseases would be impossible except for 
the hilar haze, and suggested lymph node enlarge- 
ment. 


(Fig. 9). We have, however, encountered 2 
cases with chronic fibrothorax. In 1 case, 
serial studies demonstrated the occurrence 
and nonresolution of the pleural effusion 
(Fig. 10, 4 and B). The second patient 
presented with extensive pleural thicken- 
ing, underlying lung disease, and calcified 
lymph nodes (Fig. 11.4). A selective sub- 
clavian arteriography was performed to 
exclude tumor and a svstemic pulmonary 
artery shunt was encountered within the 
diseased area. The flow of blood to the main 
pulmonary artery occurred via branches 
arising from the subclavian artery (Fig. 11, 
B and C). Biopsy of lymph nodes, pleura 
and parenchyma revealed noncaseating 
granulomas consistent with sarcoidosis. 


PULMONARY CHANGES 


The pulmonary manifestations in sar- 
coidosis are protean and, as far as we can 
determine, follow no specific pattern. In 
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Fic. 9. Pleural Effusion. There is extensive pul. 
monary sarcoidosis associated with a fairly promi- 
nent pleural effusion within the right thoracic 
cavity. The right costophrenic sinus and the hori- 
zontal fissure contain a considerable amount of 
fluid. Complete resolution occurred  follewing 
therapy. 


general, however, a diffuse interstitial form 
radiating from the perihilar area probably 
represents the earliest evidence of pulmo- 
nary involvement.?^? Lesions of a milary- 
nodular, or alveolar character occur quite 
commonly and transition of one form into 
another is so often noted that a specific 
diagnosis at anv one individual phase may 
be difficult. Most lesions will regress spon- 
taneouslv, others will convert to fibrosis. 
The change to the chronic form of fibrosis 
may be subtle, although in asymptomatic 
patients, pulmonary infiltrations may be 
present for vears and still be capable of 
undergoing resolution.” In the following 
discussion the diffuse interstitial change 
will not be discussed since recognition at 
this stage is easily accomplished. 

A. Miliary Nodular Pattern. Reisner! 
found diffuse miliary nodular lesions in ap- 
proximately 4 of his 35 biopsy proven cases. 
This pattern appears to represent a benign 
stage of the disease. We noted this presen- 
tation in g of our cases and observed, as did 
others, that it persisted for a relatively 
short period of time.’ By contrast, the in- 
filtrative or conglomerate forms of sar- 
coidosis tend to persist for longer periods 
and develop fibrosis. Nevertheless, miliary 
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pulmonary sarcoidosis must be differenti- 
ated from tuberculosis and other miliary 
diseases. In many cases the detection of an 
associated hilar haze proved quite helpful 
in establishing the correct diagnosis (Fig. 
I2) 

B. Alveolar. We have encountered what 
appears to be an alveolar presentation on 
the chest roentgenogram in I2 patients 
with sarcoidosis. This is a fairly high inci- 
dence, since most authors rarely mention 





Fic. 10. Chronic Fibrothorax. (4) Diffuse bilateral 
parenchymal disease as well as a right pleural 
reaction is seen. (B) After a period of 7 months, 
most of the parenchymal disease has regressed. 
The right thoracic cage is slightly contracted and a 
thickened pleura is noted. Biopsy revealed sarcoid 
granuloma within the pleura. 
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Fic. 11. Pleural Thickening—Sarcoidosis. (A) Preliminary roentgenogram of the chest reveals extensive 
pleural thickening and parenchymal disease within the right upper lung field. This is associated with calci- 
fied lymph nodes within the mediastinum, hilum and axillae. (B) Selective arteriogram of the subclavian 
artery reveals a large systemic pulmonary artery shunt through vessels arising from the subclavian artery 
(upper arrows) that anastomose with the pulmonary artery (lower arrow). (C) A film exposed slightly 


later in the study better demonstrates the pulmonary artery (arrows). 
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Fic. 12. Miliary Nodular Pattern. Diffuse nodules of 
varving sizes are visualized in both lung fields. 
A bilateral hilar haze is present. In fact, on the 
right, the hilum is no longer detected. 


this as a form of sarcoidosis. The distribu- 
tion and pattern of alveolar sarcoid disease 
is variable (Fig. 13). It may present as 
patchy nodules that may coalesce to re- 
semble either a lobar consolidation (Fig. 
14) or, when bilateral, a pattern of pulmo- 
nary edema (Fig. 15). The size of the in- 
filtrations ranges from 1 cm. to giant nodules 
of 10.0 cm. and can be distinguished from 
other multinodular lesions such as meta- 
static disease," eosinophilic pneumonia, 
hemorrhage, etc., by their appearance and 
location. In general, the lesions are fufty, 





Fic. 13. Alveolar Disease. Diffuse nodular infiltrations 
predominantly located within the midlung fields 
are present. The nodules vary in size, are confluent 
and characteristically have fuzzy borders. 
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Fic. 14. Alveolar Disease. The infiltrations in the 
right lower lobe have coalesced to appear as lobar 
pneumonia. In addition, there is a mild pleural 
effusion. (Note the bilateral hilar haze which 
proved quite useful in suggesting the correct 
diagnosis.) 


ill-defined, and confluent (Fig. 13). Oc- 
casionally, air bronchograms may be ob- 
served. This is best demonstrated by to- 
mography. The distribution of the lesions 
is characteristically peripheral and involves 
predominantly the midlung field, sparing 
to some degree the apices and the bases. 
Freundlich e a/.4 described 1 case with an 
alveolar appearance and believed this to be 
caused by a massive granulomatous pro- 





Fic. 15. Alveolar Disease. Bilateral diffuse disease 
strongly resembling pulmonary edema pattern. 
An air bronchogram is also present on the left. 
The distribution is nevertheless peripheral and 
a hilar haze can still be detected. 
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Fic. 16. Pathology-~Alveolar Disease. (4) Biopsy specimen reveals epithelial cells and granulomas within 
the alveoli resembling a lobar consolidation. (B) Another section of the same biopsy specimen reveals 
massive interstitial involvement encroaching and compressing the surrounding alveoli. 


cess located within the interstitium en- 
croaching upon and compressing the al. 
veolar spaces. Although sarcoid granulomas 
are found mainly around the peribronchial 
and perivascular spaces, it is conceivable 
that two pathologic processes may simul- 
taneously account for this finding. In one 
section of a biopsy specimen, the alveolar 
spaces were flooded with granulomas (Fig. 
164). Whereas in another section, non- 
caseating tubercles within the interalveolar 
septae were seen to compress adjacent al- 
veolar spaces (Fig. 16). 

C. Atelectasis. In 1 patient, the chest 
roentgenogram demonstrated partial col- 
lapse of the anterior segment of the right 
upper lobe (Fig. 17). Bronchoscopy re- 
vealed occlusion of the right upper lobe and 
the biopsy demonstrated sarcoidosis. Ate- 
lectasis 1n sarcoidosis is quite rare and was 
encountered in onlv 3 cases in Freundlich 
and co-workers' series.* Bronchial occlusion 
is probably caused by either extrinsic com- 
pression upon the bronchi by the surround- 
ing lymph nodes or by actual bronchial dis- 
ease. The high discrepancy noted between 
the frequency of lymph node enlargement 
and atelectasis suggests that extrinsic com- 
pression is an unlikely cause. Scadding? 
noted that bronchial involvement by sar- 
coidosis is not too unusual and is at times 


responsible for the dyspnea manifested by 
these patients. It seems more likely, there- 
fore, that bronchial involvement is proba- 
bly responsible for the occasional produc- 
tion of atelectasis, as was noted in our case. 





Fic. 17. Atelectasis, Anterior segmental involvement 
of the right upper lobe with minimal retraction 
visualized. The bronchi are seemingly patent. 
However, bronchoscopy revealed an obstructing 
lesion in the right upper lobe bronchus which on 
biopsy demonstrated noncaseating granuloma. A 
similar histologic appearance was encountered ina 
right axillary lymph node. The pulmonary lesion 
slowly resolved with therapy. 
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Fic. 18. Fibrocystic Disease Vanishing Lung. (A) Extensive fibrocystic sarcoidosis with extensive bullae 
occupying almost the entire right lung. (B) Bronchogram demonstrates narrowing and almost complete 


obliteration of the major bronchi on the right. 


D. Fibrocystic Disease. The formation of 
air-containing spaces in chronic pulmonary 
sarcoidosis is quite common (Fig. 18, Z and 
B) and in one series was encountered 1a ap- 
proximately 26.9 per cent of Negro patients 
and 13.5 per cent of white Caucasians.‘ 
Abnormal air spaces are the end result of 
the irreversible fibrotic state and appear as 
follows: 

(1) Emphysematous bullae follewing 
bronchial obstruction. 

(2) Cystic bronchiectatic dilatation due 
to pulmonary and peribronchial fibrosis 
causing bronchial distortion. 

(3) Thick wall cavities strikingly similar 
to tuberculosis in which the cavities are 
surrounded bv a mass of fibrosis. The 
pathogenesis of the latter cavity 1s appar- 
ently related to breakdown, necrosis and 
expulsion of hvaline material. 

Differentiating this form of sarcoidosis 
from fibrocystic tuberculosis disease or 
other cavitary lesions may be dificult. 
However, the predominant midlung distri- 
bution and the presence of a hilar haze that 


may still be encountered in this stage are 
characteristic for sarcoidosis. 

A further complication of fibrocystic 
sarcoidosis as well as other forms of fibro- 
cvstic disease of the lung is a fungus ball or 
mycetoma formation (Fig. 19, Æ and B). 
The larger the cavity, the greater the inci- 
dence. In fact in our series approximately 
so per cent of the cases with large air-con- 
taining spaces contained mycetoma. To- 
mography best demonstrates the early de- 
velopment of a fungus ball. 

Most patients with mycetoma are not 
affected by the disease. However hemop- 
tysis was frequently encountered in these 
patients. This latter complication may oc- 
casionallv terminate in an exsanguinating 
hemorrhage. 


SUMMARY 


The late and more unusual features of 
pulmonary sarcoidosis are discussed in rela- 
tion to their significance and roentgeno- 
graphic appearance. The atypical manifes- 
tations of lymphadenopathy encountered 
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Fic. 19. Fibrocystic Disease—Fungus Ball. (A) Diffuse cystic disease is present in both upper lobes with a small 


fungus ball present on the left (arrows). (B) One year later, the cysts have enlarged. Fungus balls are 


now present bilaterally (arrows). 


were: (1) unilateral presentation; (2) bi- 
lateral mediastinal presentation; and (3) 
anterior mediastinal presentation. 

Calcified lymph nodes were noted in ap- 
proximately § per cent of cases. 

The pulmonary patterns described were: 
(1) miliary nodular; (2) alveolar; (3) atelec- 
tasis; and (4) fibrocvstic disease. 

Pleural effusion was found in a high per- 
centage of cases and, surprisingly, 2 pa- 
tients had fibrothorax. One patient demon- 
strated a systemic pulmonary artery shunt 
on arteriography. 

Of particular diagnostic interest is the 
“hilar haze"—a term that we have intro- 
duced to describe the changes that occur 
around the hilum. This sign appears to be 
relatively specific and in our hands has 
proven to be quite useful in the differential 
diagnosis of this disease. 


Jack G. Rabinowitz, M.D. 
Department of Diagnostic Radiology 
University of Tennessee 

Memphis, Tennessee 38103 
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ULMONARY lymphangiomyoma:osis 

is a rare but extremely interesting con- 
dition caused by progressive widespread 
smooth muscle proliferation in the peri- 
lymphatic regions throughout the lungs. 
Characteristically, similar changes are also 
present in the lymph nodes, especially those 
of the posterior mediastinum and/or retro- 
peritoneum, All patients with pulmonary 
lymphangiomyomatosis have been young 
to middle-aged females who demonstrated 
respiratory symptoms due to gradually 
progressive diffuse interstitial lung disease 
with or without recurrent chylous pleural 
effusions and/or recurrent pneumothorax. 
Any one of these 3 major thoracic manifes- 
tations (interstitial lung thickening, chy- 
lous effusion or pneumothorax) may domi- 
nate the clinical presentation. Although 
pulmonary lyvmphangiomyomatosis is rare, 
the clinical and roentgenographic features 
may be so characteristic that the informed 
radiologist can be the first to suspect the 
correct diagnosis. 

To date, 30 cases of pulmonary lymphan- 
giomvomatosis (Table 1, Cases 3-32) have 
been reported, including 3 patients from 
our hospital (Table 1, Cases 3-5). In this 
paper we will report 2 additional cases 
of pulmonary lvmphangiomyomatosis re- 
centlv evaluated at our institution and up- 
date reports on the 3 cases previouslv 
reported from our hospital. These cases en- 
compass the spectrum of pulmonary lymph- 
angiomvomatosis. 

A review of these $ cases follows: 


REPORT OF CASES 


Case 1. (212-91-51) M.A., a 26 year old 
Cuban woman, was admitted to the Columbia- 


Presbyterian Medical Center on December 20, 
1971, because of increasingly severe dyspnea 
and “honeycomb” lung. 

Exertional dyspnea had been noted for sev- 
eral months. Two months before, a massive 
right pneumothorax (Fig. 14) had required 
thoracotomy with partial pleurectomy at an- 
other institution after suction drainage for 4 
weeks failed to maintain expansion of the lung. 
At that operation the lung was grossly cystic. 
Biopsy revealed changes subsequently recog- 
nized as being typical for pulmonary lymph- 
angiomyomatosis (by one of us). À chylous right 
pleural effusion was also found at operation. 

On admission the patient was mildly febrile 
and in acute respiratory distress with an other- 
wise unremarkable physical examination. Lab- 
oratory findings included normal complete 
blood cell count, electrolytes and liver chemis- 
tries. The tuberculin skin test was negative. A 
sputum culture was positive for Haemophilus 
parainfluenzae. The past history included 
treatment with oral contraceptives until 3 
months prior to admission. There were no signs 
(or family history) of tuberous sclerosis. Chest 
roentgenograms showed bilateral severe inter- 
stitial thickening with the pattern of a honey- 
comb lung (Fig. 18). 

Following treatment of her acute respiratory 
infection, pulmonary function remained ab- 
normal (vital capacity —71 per cent of pre- 
dicted value, FEV,=64 per cent, P,O.=62 
mm. Hg). Recurrent chylous right pleural ef- 
fusions required multiple thoracenteses, despite 
intensive diuretic treatment and a trial on a 
low fat diet (Fig. 1C). 

Sudden increase of dyspnea precipitated re- 
admission on March 19, 1972. A large left 
pneumothorax was found which was intract- 
able to treatment with chest tube drainage until 
a left pleural abrasion was performed on April 
11, 1972. At thoracotomy not only were several 
bullae found at the left apex, but the entire 
left lung was involved by multiple cyst-like 


* Presented at the Seventy-fourth Annual Meeting of the American Roentgen Ray Society, Montreal, P.Q., Canada, September 
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spaces, measuring 6-8 mm. in maximum di- 
ameter. Small rims of normal appearing lung 
tissue separated the cystic spaces. A multi- 
nodular mass, 5X14 X14 cm. was contiguous to 
the thoracic oe adi acent to the aortic arch 
and a similar mass displaced the vagus nerve at 
the level of the left lung hilum. These lymph 
node masses and the lung were biopsied (Fig. 
2C; and 3B). A 7 cm. segment of the thoracic 
duct just below the aortic arch was excised. 

About 1 week later, because of continued in- 
crease of right chylous effusion, a right thora- 
cotomy was performed. Chyle was leaking into 
the right pleural space from the thoracic duct, 
the mediastinal pleura and the diaphragmatic 
surface. Soft tissue masses were noted in the 
mediastinum along the course of the thoracic 
duct. By palpation these seemed to extend be- 
low the diaphragm. The thoracic duct was 
ligated just above the diaphragm, and the 
pleura was abraded and oversewn in areas of 
apparent transdiaphragmatic leakage. After a 
difficult early postoperative course, pleural 
fluid accumulation finally ceased (Fig. 1D). 

On May 5, 1972, radiation therapy was in- 
stituted: 1,500 rads in 16 days to the whole 
thorax with an additional 2,300 rads to the 
mediastinum in 20 days via opposing 8 X 19 cm. 
portals. 

At about this time intravenous urography 
revealed marked lateral deviation of the left 
ureter (Fig. 3.4), presumably secondary to 
retroperitoneal lymphangiomyomatous masses, 
which were treated with irradiation (4,000 
rads in 4 weeks via opposing 11X12 cm. 
portals). 

During the subsequent 6 months, dyspnea 
was marked and hypoxia remained severe 
(P,OQ.=45 mm. Hg), but her condition was 
relatively stable. Lung function slowly de- 
teriorated, however, and several episodes of 
hemoptysis precipitated the final admission on 
November 27, 1972—at which time CQO, re- 
tention and severe hypoxia required intubation 
and artificial ventilation. 

Lung transplantation was considered because 
of the irreversible respiratory failure. The pa- 
tient was transferred to Montefiore Hospital in 
preparation for this procedure, but expired 
before transplantation could be implemented. 

Postmortem examination showed: (1) large 
masses of retroperitoneal and mediastinal 
lymph nodes involved by lymphangiomyoma- 
tosis; (2) diffuse lymphangiomyomatosis of the 
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lungs; (3) obliterated pleural spaces; (4) normal 
kidneys and central nervous system without 
evidence of tuberous sclerosis; (5) chylous 
ascites; and (6) some changes in the lungs sec- 
ondary to radiation therapy, but no evidence of 
regression of the lymphangiomyomatosis 1 in the 
lung, mediastinum or retroperitoneum. 


Case 2. (219-02-46) S.T., a 31 year old 
housewife, was first admitted to the Columbia- 
Presbyterian Medical Center on January 3, 
1973 because of recurrent bilateral pneumo- 
thoraces. 

In the summer of 1969, a right pneumo- 
thorax causing chest pain and dyspnea had re- 
sponded to conservative treatment by bed rest. 
One year later, a recurrent right pneumothorax 
was treated by chest tube. The patient was in 
her fourth month of pregnancy and had a mis- 
carriage. In January 1971 (Fig. 44), another 
recurrence of the right pneumothorax was 
treated by thoracotomy, pleurectomy and over-_ 
sewing of several blebs. 'Blebs" were noted 
over the entire right lung surface. 

In September 1971 (Fig. 48), during the 
first month of a pregnancy, a left pneumo- 
thorax was treated by left thoracotomy, 
pleurectomy and open biopsy of the lingula. 
" Blebs" covered the left lung but no actual leak 
was found. The lung pathology was successively 
interpreted as chronic interstitial. pulmonary 
fibrosis, emphysema, and eosinophilic granu- 
loma of lung before being recognized as lymph- 
angiomyomatosis (by one of us) (Fig. 4, E 
and FP). 

The patient did well until increasing dyspnea 
developed following a normal delivery in May 
1972. Chest roentgenograms demonstrated 
bilateral pneumothoraces. Lipiodol was in- 
stilled into the left pleural space. Several 
months of prednisone therapy gave no relief. 
Because of persistent bilateral pneumothoraces 
she was referred for further therapy. 

On admission. physical examination, the 
breath sounds at the lung bases were diminished 
and an 8 cm. in diameter right mid-abdominal 
mass was palpated. There were no stigmata (or 
family history) or tuberous sclerosis. Chest 
roentgenograms revealed a diffuse interstitial 
“honeycomb” pattern in both lungs and large 
peripheral air space cysts considered to repre- 
sent loculated iub gg Wi evident 
at the left lung base (Fig. 4C). There was no 
evidence of pleural fluid. Pulmonary function 
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Fic. 1. Case 1. A 26 year old woman with pulmonary lymphangiomyomatosis. 

(4) Spontaneous pneumothorax with marked collapse of the right lung at the initial presentation in 
October, 1971. Some diffuse lung density consistent with interstitial disease is also present. (B) Two 
months later, after operative treatment of the pneumothorax, the widespread interstitial lung density 
appears more marked. (C) Recurrent right chylous pleural effusion as shown finally required surgical liga- 
tion of the thoracic duct and pleural symphysis for control. (D) Chest roentgenogram in May, 1972 shows 
further progression of the diffuse pulmonary disease but no residual pleural effusion or pneumothorax. 


studies revealed: vital capacity = 1.9 L. (54 per 
cent of predicted value); FEVi=47 per cent; 
P,O.— :2 mm. Hg; roentgenologic and lab- 
oratory work-up revealed no additional sig- 
nificant findings. 

The surgical plan was to obliterate the bi- 
lateral chronic loculated pneumothoraces at 
successive but separate operations. On Jan- 
uary 11, 1973 the left lung was decorticated, the 
pleura abraded, and the lung re-expanded with- 
out recurrent pneumothorax. Improved exer- 
cise tolerance was noted postoperatively and 
the P,O: increased to 62 mm. Hg. On April 5, 


1973 right thoracotomy with pleural abrasion 
and decortication was performed. Multiple 
areas of loculated pneumothorax from apex to 
diaphragm were noted as well as multiple small 
cysts or bullae over the entire lung surface. 
Postoperatively the pulmonary function greatly 
improved and the vital capacity has risen to 
2.8 L. (Fig. 4D). 

Subsequent laparotomy on October 31, 1973 
revealed the renal origin of the abdominal mass 
with 1 large and a second smaller angiomyo- 
lipoma intimately associated with the right 
kidney necessitating nephrectomy. Exploration 
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Fic. 2. Case 1. Roentgenologic-pathologic correlation in pulmonary lymphangiomyomatosis. 
(4) Chest roentgenogram during advanced stage of disease demonstrates very severe interstitial lung 


disease. (B) Close-up of left midlung field. 


during this procedure failed to disclose any 
palpably enlarged retroperitoneal lymph nodes. 
No chylous ascites was encountered. 


Three other patients with pulmonary 
lymphangiomyomatosis have previously 


been reported from this institution. 48 
Brief summaries follow: 


sy j : Dod "Ad ; y s 


Fic. 2. Case 1. (C) Low power photomicrograph 
from the lung biopsy shows pulmonary cysts with 
lymphangiomyomatous thickening of their walls. 
The pleura is on the right. Compressed remaining 
lung parenchyma is at the top center of the field. 
(Trichrome X87.) 





Case 3. (134-27:77) S.W., a i4 year old 
female, presented in 1957 with 18 months of 
dyspnea, 3 months of cyanosis and chest roent- 
genographic findings of bilateral honeycomb 
lungs (Fig. :). Death from superimposed 
bronchopneumonia occurred 3 months later. 
Autopsy revealed posterior mediastinal and 
retroperitoneal paraaortic masses containing 
cysts with chyle which microscopically were 
characteristic of lymphangiomyomatosis. The 
lung was involved with similar changes with 
cysts up to 1 cm. in size without chylothorax. 
No central nervous system lesions were found. 


Case 4. (130-8:-90) H.J., a 49 year old fe- 
male, presented in 1957 with 6 weeks of dyspnea 
and wheezing, and roentgenograms demon- 
strating bilateral effusions without paren- 
chymal changes (Fig. 64). Excision and liga- 
tion of thoracic and accessory thoracic ducts 
(with excisional biopsy of enlarged carinal, 
mediastinal and diaphragmatic lymph nodes) 
curtailed effusions. Two years post operation, 
recurrent effusions were treated with radiation 
therapy to the mediastinum, 2,430 rads mid- 
line dose in 3 weeks. Diuretic therapy has been 
administered subsequently with reasonable 
control of effusions. Pneumothorax occurred 
only on 1 occasion, this following thoracentesis. 
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Fic. 5. Case t. (4) Left posterior oblique projection 
from urography demonstrates marked lateral dis- 
placement, of left ureter (arrow) by retroperi- 
toneal lymphangiomyomatous masses. 


Thyroid carcinoma, 5 years post irradiation, 
was treated with total thyroidectomy. The 
most recent roentgenographic examination, 15 
years following thoracotomy, revealed definite 
but minimal interstitial thickening at the lung 
bases (Fig 6, B and C). 


Case's. (199-46-34) E.M., a 45 year old wo- 
man, presented in 1969 with a 6 week history of 
dyspnea and cough with episodes of hemoptysis. 
A large chylous right pleural effusion was found 
(Fig. 74) and after thoracentesis basilar inter- 
stitial thickening was noted at the right lung 
base on chest roentgenography. Previous self- 
medication had included chorionic gonado- 
tropin and thyroid extract. 

Reaccumulation of the chylous right pleural 
effusions despite repeated thoracenteses led to 
right thoracotomy for both diagnostic and 
therapeutic purposes. Preoperatively, the diag- 
nostic possibilities included: traumatic rupture 
of the thoracic duct or obstruction by lymph- 
oma; lymphangitic carcinoma; or tuberculosis. 
At operation proximal and distal segments of 
the thoracic duct were isolated and excised. In 
addition, multiple masses of enlarged lymph 
nodes were excised from the posterior medias- 
tinum along the course of the thoracic duct. 
Multiple cystic areas were noted in the right 
lung which was biopsied. A large spleen and a 
movable mass in the right upper quadrant of 
the abdomen were also noted. A partial pleu- 
rectomy and pleural abrasion were performed in 
an attempt to attain pleural symphysis. The 
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pathologic diagnosis after study of lung biopsy 
and removed lymph nodes was lymphangio- 
myomatosis. Postoperatively, a transient in- 
crease in the pulmonary interstitial density was 
seen on chest roentgenograms. A right pleural 
effusion persisted several weeks. 

Two months later, increased dyspnea, a left 
pleural effusion and peripheral edema caused 
readmission. Treatment with diuretics was re- 
markably successful. Serial chest roentgeno- 
grams during the subsequent 3 years have 
shown definite increase in the abnormal inter- 
stitial hing density but no recurrent effusions 
(Fig. 7B). Some dyspnea persists and current 
pulmonary function studies reveal reduced vital 





Fic. 3. Case 1. (B) Photomicrograph of mediastinal 
lymph node, which is almost totally replaced by 
lymphangiomyoma; a strikingly papillary aspect 
is imparted by the endothelial-lined clefts. (Hema- 
toxvlin Phloxin Saffran 52.5.) Insert. Higher 
magnification demonstrating a focus of residual 


lymphoid tissue surrounded by lymphangio- 
myomatous growth. (HPS X192). (C) Photo- 
micrograph of lung at autopsy. Note extensive 
smooth muscle hyperplasia unchanged from pre- 
radiation therapy biopsy. (Trichrome X 150.) 
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Fic. 4. Case 2. A 27 year old woman with pulmonary lymphangiom yomatosis. 

(4) Recurrent right pneumothorax is shown on the chest roentgenogram in January 1971. Widespread 
fine increase in interstitial lung density is also seen. (B) Left pneumothorax in September 1971. (C) Large 
peripheral air spaces are present along the periphery of the right lung and at the left lung base which 
represent recurrent loculated pneumothoraces. The radiopaque material at left lung base is lipiodol. The 
diffuse interstitial lung disease has become more evident. (D) By May 1973 the peripheral loculated pneu- 
mothoraces have been resolved by surgical procedures which were accompanied by impressive improve- 
ment in lung function. The diffuse interstitial lung disease is stable. 
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Frc. 4. Case 2. (E) Photomicrograph from lung 
biopsy demonstrates marked smooth muscle pro. 
hferation along cyst walls in a peribronchiolar po- 
sition. (Frichrome X145.) (F) Another area from 
the same biopsy demonstrating tortuous lymphatic 
lumen occupying the center of the field with 
smooth muscle and intervening clefts. (H. & E. 
X160.) 


capacity (1.8 L.) and hypoxia with P,O, of 
60 mm. Hg falling to 42 with exercise. 


CLINICAL FEATURES AND COURSE 


Lymphangiomvomatosis has been re- 
ported to date onlv in females. The spec- 
trum ot clinical manifestations is dependent 
on the localization. of the lvmphangio- 
mvomatous involvement and, particularly, 
on the presence or absence of pulmonary 
parenchvmal disease. Previous reviews of 
this subject!*3945 have included also pa- 
tients with lymphangiomyoma involving 
only axial lymph nodes without lung dis- 
ase. Seven such patients have been re- 
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ported (Table 11). In addition, 7 other pa- 
tients with typical lymph node changes of 
lymphangiomvoma have been reported 
with lung disease and tuberous sclerosis--a 
remarkable association. oto Ac. 
cordingly, these patients with Ivy mphangi- 
omvoma may be divided into 3 groups. 

Group I: Pulmonary parenchymal lym- 
phangiomvoma with mediastinal and/or 
retroperitoneal lymph node disease, usually 
with effusions (pleural and/or peritoneal). 

Group II: Localized mediastinal or retro- 
peritoneal lymphangiomvoma with or with- 
out pleural or peritoneal effusions, but 
without pulmonary parenchymal involve- 
ment, 

Group IH: Pulmonary parenchymal dis- 
ease with lymphangiomyomatous changes 
in lymph nodes in patients with stigmata 
of tuberous sclerosis (adenoma sebaceum, 
seizures, retardation, etc.). 


GROUP I; PULMONARY LYMPHANGIOMYOMATOSIS 
( Table r) 


The § patients reviewed from our insti- 
tution are tvpical of Group I with evidence 





Fic. 5, Case 3. A $4 year old woman with pulmonary 
lymphangiomyomatosis. Note the generalized 
severe interstitial lung density producing "honey- 
comb" lungs. This patient's lung disease was 
already advanced when first seen. Neither chylous 
effusion nor pneumothorax complicated her ill- 
negy S545 
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Fic. 6. Case 4. A 49 year old woman with pulmonary 
lymphangiomyomatosis. 
(4) Bilateral pleural effusions which were intract- 
able to conservative management are shown on 
chest roentgenogram taken in March 1957. Medi- 
astinal lymph node masses excised at the time of 
ligation of the thoracic duct revealed lymphangio- 
myoma. Chronic diuretic therapy has helped con- 
trol recurrent chylous effusions.” (B) Fifteen years 
later the chylous effusions are controlled, but an 
abnormal increase in interstitial lung density is 
evident, especially at the right base. (C) Close-up 
view of the interstitial densities at the base of the 
right lung. 


of pulmonary parenchymal disease (Cases 
1-5, Table 1). Review of the literature dis- 
closed 19 other proven cases with histo- 
logic and/or roentgenographic evidence of 
pulmonary involvement (Cases 6-24, Table 
1). In addition, roentgenographic and 
pathologic evidence were described but not 
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presented in 1 other patient who presum- 
ably also expired from lung disease after 9 
years of symptoms (Case 25, Table 1). 
Another patient had definite pleural disease 
and died 2 vears after onset of pulmonary 
symptoms of "pulmonary edema," al. 
though again neither roentgenograms nor 
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Fic. 7. Case $. A 45 year old woman with pulmonary lymphangiom yomatosis. 

(4) Residual large right chylous pleural effusion following thoracentesis with air-fluid level due to 
pneumothorax introduced at this time. (B) Chest roentgenogram 3 years later and after ligation of the 
thoracic duct shows only minimal pleural thickening at the right base, but an increase in the widespread 
interstitial lung density of pulmonary lymphangiomyomatosis.'* 


pathologic findings were actually depicted 
(Case 26, Table 1). Six other patients, not 
accepted by all previous reviewers, proba- 
bly should be included in this group, having 
previously been excluded because of lack of 
pathologic proof of lymph node changes 
(Cases 27-32, Table 1). 

Of these 32 cases, all were female, ages 
18-69 vears, with an average age of 39 
vears at onset of symptoms. Dyspnea was 
the commonest presenting symptom. In 4 
of our $ cases, the respiratory symptoms 
were primarily related to pulmonary pa- 
renchymal disease, with pneumothorax or 
effusions adding to the dyspnea. Our other 
patient’s symptoms (Case 4) were initially 
due solely to her pleural effusions. 

Chylous pleural and/or peritoneal eftu- 
sions occurred in 27 cases (Table 1). The 
pleural effusions were noted alone in 17 pa- 
tients, pleural and peritoneal effusions in 8, 
peritoneal effusions alone in 2, at initial 
presentation or later in their course. Onlv 4 
patients did not have chylous effusions and 
information was not presented about 1 
other patient. Chylopericardium (Case 9), 


chyluria (Case 20), or chvloptvsis (Case 29) 
was reported In 3 separate patients. 

Chest pain was noted in the 12 patients 
who developed spontaneous pneumothorax, 
either as the presenting symptom or subse- 
quently (Table 1). Hemoptysis developed 
in g patients. Antecedent history of trauma 
was present in 3 (Cases 9, 10, and 13), 
while onset or exacerbation of symptoms 
was related to the postpartum period in 3 
other patients (Cases 6, 8, and 22). One of 
our patients had been taking oral contracep- 
tives (Case 1), another, chorionic gonado- 
tropin (Case 5) and a third was pregnant at 
the time of her first severe pneumothorax 
(Case 2). Another patient had evidence of 
thvrotoxicosis (Case 20). No evidence of 
tuberous sclerosis was found in anv of the 
patients. 

Follow-up after initial. diagnosis was 
available for 29 patients (Table 1). One pa- 
tient was lost to follow-up, | was not fol- 
lowed postoperativelv, and follow-up was 
not presented regarding a third. Three pa- 
tients are reportedlv asymptomatic, 1 to 4 
years postoperatively. Six are alive but 
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LYMPHANGIOMYOMATOSIS WITHOUT LUNG DISEASE 



































AD o OnSGE Lymph Node Disease Effusions | Duration of 
Authors he ee ee edes —————————- Pneumothorax Follow-up 
Mediastinum  Retroperitoneum Pleural Peritoneal and Status 
I. Brewer, 1965 41 F ~ + ate + = 38 months, 
asymptomatic 
2. Maurer,’ 1956 37 F 4 — -+ = _ 2 years, 
SP mpromaeie 
3. Lindskog et al. Ri 48 F e = + E = ? 
1962 
4. Cornog and Enter- 61 F _ + = = s 12 years, 
line,!? 1966 asymptomatic 
5. Cavina et af. ,? 36 F -— + — 4 — 2 years, 
1966 died 
6. Maurer and Koch,* sa F + — ES — — ? 
1964 
7. Wolff" 1973 35 F -— -+ — — ~ 17 years, 


dyspneic 4 to 16 years after onset of pulmo- 
nary disease, 1 with decreased symptoms 
since operative intervention (Case 2). The 
longest survivor (Case 4) in our series (16 
years) first developed evidence of pulmo- 
nary parenchymal disease 14 years after 
initial presentation. We feel this long sur- 
vival is due to the late development of lung 
disease, perhaps related to lowered estrogen 
levels due to the menopause. 

Twenty patients have died, 19 of pulmo- 
nary complications, 6 months to 12 vears 
after onset of parenchymal disease (Table 
1). Another patient died with excessive pro- 
tein loss from chyluria and ascites, in 
uremia (Case 20). Thus, the prognosis for 
patients with pulmonary lymphangiomyo- 
matosis is poor, with death from respiratory 
insufficiency occurring usually within 4 
vears after onset of lung disease. Progres- 
sive dyspnea has been the rule, despite ap- 
propriate surgical therapy for effusions or 
pneumothoraces. 


GROUP II: LYMPHANGIOMYOMA WITHOUT 
LUNG DISEASE 


(Table 11) 


Seven patients without pulmonary in- 
volvement, with only localized Ivmphangi- 


asymptomatic 








omyoma have been reported (Table 1). 
Ages ranged from 35-61 years, with an 
average of 44 years at onset of symptoms. 
Chylous pleural effusions alone were the 
presenting manifestation in 2 patients, 
while 2 had both chylous pleural and peri- 
toneal effusions. Chylous ascites alone in 1 
patient, and abdominal masses 1n 2 (Cases 
4, 7, Table 11), were the presenting symp- 
toms. Two patients had an antecedent his- 
tory of trauma (Cases 3, 5, Table i1). 

Treatment was directed toward excision 
of the lvmphangiomyomatous masses 
(Cases 4-7), ligation of the thoracic duct 
(Case 2) or chylous venous anastomosis 
(Case 1). 

Follow-up is available on § of these pa- 
tients, 4 of whom are alive and asympto- 
matic 38 months to 17 vears after initial 
presentation. The fifth patient died 2 years 
after onset of abdominal symptoms and 
chvlous ascites of “metabolic imbalance." 
Thus, without pulmonary involvement, 
long survival with lymphangiomyoma is 
usual, especially if excessive loss of chyle 
can be curtailed by appropriate manage- 
ment. 

It is uncertain from reviewing the litera- 
ture how many of those patients with ap- 


844 


parently localized disease may go on to the 
diffuse form and subsequently respiratory 
failure. One of our patients did not develop 
parenchymal changes until 14 years after 
initial presentation (Case 4, Table 1). Seven 
additional patients 5191528395,49 developed 
pulmonary parenchymal changes 8 months 
to $ years after initial presentation with 
lymph node involvement or chvlous effu- 
sions. Some of the reported cases have been 
followed for too short a period of time to be 
certain that they will not develop lung dis- 
ease. However, several cases have been fol- 
lowed for long periods (up to 17 vears)!^* 
without evidence of progression of their 
disease to the lungs. 


GROUP TIE; TUBEROUS SCLEROSIS WITH 
LYMPHANGIOMYOMA 

We have alluded to the possible relation- 
ship of lymphangiomyomatosis and tuber- 
ous sclerosis. The classical triad of seizures, 
adenoma sebaceum, and mental retarda- 
tion represents the most typical presenta- 
tion of tuberous sclerosis. The central 
nervous system, skin, eves, kidneys, bone 
and lung are affected in descending order of 
frequency.” Tuberous sclerosis is genetically 
transmitted, with equal frequency in men 
and women, with manifestations usually 
becoming apparent in the first few vears of 
life. | 

Pulmonary tuberous sclerosis is rare? 
19,27,33,44 (about 35 cases reported), but, 
when present, often dominates the clinical 
picture which then may be similar to pul- 
monary lvmphangiomvomatosis. Pulmo- 
nary tuberous sclerosis has been seen pre- 
dominantly in females (more than 9o per 
cent), average age 30—40, who are usually 
of normal intelligence.?.9:9? Progressive 
dyspnea and respiratory insufficiency even- 
tually cause death. Pneumothorax 1s com- 
mon, but chylothorax has been observed 
only twice.*?* Clinically, pulmonary tuber- 
ous sclerosis 1s verv similar to pulmonary 
lymphangiomyomatosis. The roentgeno- 
graphic and pathologic findings in the lung 
are Indeed identical to those of pulmonary 
lymphangiomyomatosis.! 2448 
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Of the patients with pulmonary tuberous 
sclerosis, 7 have had lymph node changes of 
lymphangiomyoma.!5:22:24.32,36,47,19 The rela- 
tive rarity of known lymph node involve- 
ment in pulmonary tuberous sclerosis 1s in 
contradistinction to the usual involvement 
of the axial lymph nodes in pulmonary 
lymphangiomyomatosis. This may account, 
we agree," for the main clinical difference 
between the 2 entities,—7.e., the rarity of 
chylous effusions in tuberous sclerosis and 
their usual occurrence in pulmonary lym- 
phangiomvomatosis. The occurrence of 
chylous effusions may be the consequence 
of lymphatic obstruction by strategically 
located  hamartomatous lymph node 
masses. 

Pulmonary tuberous sclerosis and pul- 
monary lymphangiomyomatosis appear to 
represent identical responses in lung and 
lymph nodes. We believe that pulmonary 
lvmphangiomyomatosis ought to be re- 
garded as an extension of the spectrum of 
pulmonary tuberous sclerosis. 


ROENTGENOGRAPHIC FEATURES 


The characteristic chest roentgenographic 
findings in patients with pulmonary lym- 
phangiomyomatosis are: interstitial lung 
density, pleural effusion (chylous) and 
pneumothorax. Combinations of these fea- 
tures in a voung or middle-aged woman 
should suggest lymphangiomyomatosis. 

The parenchymal lung densities have 
been described as reticular, reticulonodular, 
interstitial, miliary and “honeycomb” pat- 
terns??9 (Fig. 2, 4 and 5). This interstitial 
lung density is of variable severity and may 
be primarily basal or diffuse in distribution. 
Although the disease tends to be diffuse, 1 
lung may be more severely involved. The 
parenchymal lung disease may antedate, 
occur simultaneously with or postdate 
other chest findings. Since the lung changes 
tend to be progressive, long-term follow-up 
and medical management are desirable. 
These parenchymal lung densities are iden- 
tical to those found occasionallv in patients 
with tuberous sclerosis.!? 9.191923 The dif- 
ferential diagnosis involves a large number 
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of conditions which can produce chronic 
interstitial thickening in the lung; sar- 
coidosis, diffuse interstitial fibrosis of manv 
different etiologies, lymphangitic tumor 
and eosinophilic granuloma are major con- 
siderations. 

The pleural effusions may be unilateral 
or bilateral. They are typically large and 
recurrent. All have been chylous on direct 
examination. Management of intractable 
chylous effusions has often required sur- 
gery. These effusions may occur in the ab- 
sence of lung involvement by the lym- 
phangiomyomatous process (Table n). | 

Spontaneous pneumothorax is the other 
common finding and may or may not be as- 
sociated with a chvlous pleural effusion. 
Lymphangiomyomatosis of the lung has 
been present in all of the cases with spon- 
taneous pneumothorax (Table 1). The 
pneumothorax is presumably related to 
rupture of a peripheral cyst or bleb formed 
as a consequence of the pulmonary lym- 
phangiomvoma. 

A striking feature is that the lung tvpi- 
cally collapses to a relatively small volume 
even though marked interstitial lung den- 
sity is present. This relatively high level of 
compliance of the diseased lung was found 
also on pulmonary function testing? and is 
in marked contrast to the poor compliance 
of the lungs in many other diseases with 


interstitial thickening, especially when 
caused bv fibrosis. 
Other roentgenographic examinations 


may be helpful. Intravenous pyelography 
may show renal masses. Two angiomvo.- 
lipomas were described at postmortem ex- 
amination in I patient.!° Our Case 2 also 
had 2 angiomvolipomas of the right kidnev. 
Similar findings are sometimes seen in pa- 
tients with tuberous sclerosis. 2 More 
commonly, ureter deviation secondarv to 
retroperitoneal Ivymphangiomyomatous 
masses has been demonstrated*?!9?* (Fig. 
34). Roentgenographic examination of the 
skull for intracranial calcifications, and of 
the extremities for the cvstic or sclerotic 
changes of tuberous sclerosis should be part 
of the work-up. 
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Lymphangiography has been performed 
in 8 patients with lymphangiomyoma,/-? 7. 
75,26,385.39 although its use is often precluded 
by severe lung dysfunction at the time the 
patient is initially seen (as in our recent 
cases). The commonest finding has been 
obstruction to the flow of contrast ma- 
terial, at various levels.5:9:17.2939 Other ab. 
normalities have included: dilated lym- 
phatic channels;*!" increased number of 
lymphatic channels;’ fistulae between the 
abdominal lymphatics and the peritoneal 
cavitv? or between the thoracic duct and 
pleural space; lymphatic-venous connec- 
tion; and enlarged lymph nodes.?*-*? 


PATHOLOGIC FEATURES. 


The lungs involved bv lymphangiomyo- 
matosis grossly show diffuse interstitial 
thickening and multiple cyst-like spaces, 
subpleurally and within the parenchyma. 
The cyst-like spaces are of various sizes, 
ranging up to several centimeters in diam- 
eter, and are usually diffuse, but can be seg- 
mental in distribution. The larger cvstic 
spaces are probably secondary to the 


breakdown of alveolar septa (Fig. 2C; 


and 4%). | 

Microscopically the most characteristic 
feature in the lungs 1s widespread marked 
smooth muscle proliferation in the region 
of normal lymphatic distribution-~intrapa- 
renchvmallv, in perivascular and peri- 
bronchial locations, and subpleurally. This 
perilymphatic smooth muscle proliferation 
is generallv regarded as a hamartomatous 
rather than a neoplastic process.9.19.17.48 
Characteristicallv there are clefts or spaces 
between the smooth muscle bundles which 
are lined by endothelium. The absence of 
red blood cells within these clefts and the 
loose Junctions as seen ultrastructurally be- 
tween the endothelial cells strongly suggest 
the lvmphatic origin of these clefts‘ 
(Fig. 47). 

This intimate relation to. lymphatic 
spaces differentiates this tvpe of smooth 
muscle proliferation from that which may 
be secondarv to certain tvpes of chronic 
lung disease, including chronic bronchitis, 
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emphysema, bronchiectasis, pulmonary fi- 
brosis, etc. Not onlv are the characteristic 
clefts absent in these secondary types of 
smooth muscle hyperplasia, but the pro- 
liferation usually does not occur in relation 
to pre-existing lymphatics but rather 
around surviving bronchi, bronchioles or 
alveolar ducts.?*.* 

Some authors have felt that chronic ob- 
struction of the pulmonary lymphatics per 
se could be the cause of pulmonary lym- 
phangiomyomatosis.? Although such lym- 
phatic obstruction may stimulate some 
secondary smooth muscle hyperplasia, it is 
not enough to be confused with pulmonary 
lymphangiomyomatosis. 

Involved lymph nodes have microscopic 
changes similar to those described in the 
lung—interlacing bundles of smooth mus- 
cle proliferation demarcated by endothelial 
lined clefts (Fig. 3B). Electron microscopic 
study has supported the lymphatic origin 
of the endothelial cells and the immaturity 
. of the smooth muscle cells.*5* The location 
of the known involved lymph nodes in 32 
cases of pulmonary lvmphangiomvyomatosis 
was: mediastinum alone, 12; retroperito- 
neum alone, 7; both mediastinum and ret- 
roperitoneum, Io; unknown or not re- 
ported, 3 (Table 1). In the 7 patients with 
lymph node disease onlv (Table m), the 
lymph node masses were in the mediasti- 
num in 3 and in the retroperitoneum in § 
cases. 

The relation of the lymph node masses 
to the development of chvlous effusions is 
not entirely clear. Intrathoracic or intra- 
abdominal locations were not necessarily 
associated, respectively, with correspond- 
ing intrathoracic or intra-abdominal chy- 
lous effusions. The chylous pleural effusions 
in patients with pulmonary Iymphangio- 
myomatosis may be secondary to: (1) direct 
obstruction of the thoracic duct bv lymph 
node masses; (2) intrapulmonary lvmphatic 
obstruction. with reflux of chvle to the 
pleural space; (3) obstruction of major 
lymphatics near, but below, the diaphragm, 
with transudation of chvle into the pleural 
spaces via the diaphragmatic pleura or col- 
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lateral pathways into the mediastinum. 
Twenty-five (of 32 patients with pulmo- 
nary lymphangiomyomatosis) had chylous 
pleural effusions, and 6 of these had def- 
nite evidence only of retroperitoneal lymph 
node masses (Table 1). Four of 7 patients 
with localized lymph node disease had 
chylous pleural effusions and 1 of these had 
evidence of only retroperitoneal lymph 
node involvement (Table 11). Among a total 
of 13 cases in Groups I and H with chylous 
ascites, 4 had only documented mediastinal 
lymph node disease (Tables 1 and 11). In 
these latter cases, intrathoracic lymphatic 
obstruction may have caused intra-abdomi- 
nal lymphatic rupture with secondary chy- 
lous ascites. 


DISCUSSION 


Therapeutic management of patients 
with pulmonary lvmphangiomvomatosis 
(Group I) has largelv been directed toward 
symptomatic relief from the 2 major sec- 
ondary complications: recurrent chvlous 
effusions and spontaneous pneumothorax. 
In the management of chylous effusions, 
diuretics may have definite value (Cases 1, 
4, and 5). Surgical intervention, however, 
has been required for effusions intractable 
to more conservative measures. The chylo- 
thorax can nearly always be controlled bv 
a combination of ligation of the thoracic 
duct close to the diaphragm and pleural 
symphysis (obliteration of the pleural 
space bv pleural abrasion and/or partial 
parietal pleurectomy). Excision of medi- 
astinal lymph node masses per se has uncer- 
tain therapeutic value in the control of 
effusions. 

These effective surgical procedures for 
the treatment of chvlothorax, nevertheless, 
should be used with caution.? Some believe 
that the pulmonary lesions mav tend to 
progress after thoracic duct ligation. In- 
deed, the dynamics of the abnormal lymph 
flow have not been established with cer- 
taintv in many of these patients. When the 
chylothorax is caused bv leakage of fluid 
directly from the lung surface rather than 
from mediastinal structures, operations 
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which obliterate the pleural space (7.e., 
achieve pleural svmphysis) may at least 
temporarily aggravate the lung disease by 
interrupting or altering drainage from the 
lung to pleural space. Unilateral pleural ob- 
literation (Case 5) was at least transiently 
associated with ipsilateral lung congestion 
and increased interstitial density on chest 
roentgenograms. Bilateral pleural symphy- 
sis in Case 1, although effectively con- 
trolling chylous effusions, was associated 
with significant pulmonary congestion post- 
operatively and could have played a role in 
the patient's subsequent increasing pulmo- 
nary insufficiency. No perioperative deaths 
occurred in our patients despite reports 
in the literature about high operative 
risks.1: 19.25.25 

Recurrent pneumothoraces have also 
been treated effectively with surgical tech- 
niques (Cases 1, 2, and 15, Table 1). Pleural 
symphysis by abrasion and/or partial 


pleurectomy have been the methods of 


choice if closed chest drainage was unsuc- 
cessful in maintaining lung expansion. Im- 
proved pulmonary function tests postoper- 
atively (Case 2) have demonstrated the 
eficacy of these measures. 

No proved successful treatment for the 
progressive respiratory insufficiency of pul- 
monary lymphangiomyomatosis 1s known. 
Many types of therapy have been con- 
sidered including steroids. 

Hormonal manipulation may have thera- 
peutic potential because of a possible rela- 
tionship between pulmonary Ivmphangio- 
myomatosis and estrogenic activity.® As 
noted before, all patients with pulmonary 
lymphangiomvomatosis have been female, 
most premenopausal, and several have been 
pregnant or taking estrogenic hormones at 
the time of onset or exacerbation of respira- 
tory symptoms (Cases 1, 2, 5, 6, 8, and 22, 
Table 1). Hysterectomy has been suggested 


as a possible beneficial treatment.* One of 


the longest survivors with pulmonary 
lymphangiomyomatosis (15 vears— Case 
14, Table 1) was a patient who had under- 
gone total abdominal hvsterectomv and bi- 
lateral salpingo-oophorectomy for leiomy- 
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omata uteri, This woman developed only 
minor interstitial changes in the lungs. Two 
postmenopausal patients are also included 
in this review. One case (Case 24, Table 1) 
died after an 8 year course, not of respira- 
tory insufficiency, but rather of pulmonary 
emboli, postoperatively. The other (Case 
eL E able I) was asymptomatic I} years 
postoperatively, without progression of 
minor pulmonary interstitial changes. An- 
drogen therapy was tried in 1 patient? but 
only after lung disease was far advanced, 
and produced no symptomatic relief. Thus, 
although there is not vet definitive evidence 
of efficacy of lowered estrogen levels (surgi- 
cal or natural) in slowing the progressive 
respiratory insufficiency, there is suggestive 
evidence that this may be beneficial. 

Radiation therapy has been advocated 
as a means of controlling the lymph node 
masses, but has not been demonstrated to 
be effective. In 1 of our patients (Case 1), 
postmortem examination of mediastinal | 
and retroperitoneal lymph nodes revealed 
no evidence of regression secondary to ir- 
radiation, despite relatively large doses 
(3,800 and 4,000 .rads, respectively) to 
these areas. Since the lymph node changes 
are really hamartomatous, rather than neo- 
plastic i in nature, and since smooth muscle 
is relatively resistant to radiation therapy, 
the apparent futility of treatment at these 
doses 1s not unexpected, particularly in the 
thorax, where the risk of inadvertent lung 
damage 1s great. 

Seven other patients received irradia- 
tion to axial lymph nodes postoperatively 
(Cases 4, 9, 14, 20, and 25, Table 1; Cases 
5$, 7, Table u). Two patients (Cases 9, 25) 
died 4 vears and 14 months, respectively, 
postirradiation of extensive pulmonary pa- 
renchymal disease. Two patients (Case 2 


Table 1; Case 7, Table 11) died from the ef- 


fects of uncontrolled loss of chylous fluid 
within 3 vears. Postmortem examination 
was performed on only 1 of these patients 
(Case g) and no mention was made about 
radiation changes. Three patients (Cases 4, 
14, Table 1; Case 7, Table 11) have sur- 
vived 15 to 17 years after radiation ther- 
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apy. One patient had no pulmonary dis- 
ease (Case 7) and the other 2 had only a 
minimal degree of pulmonary disease. We 
feel that these long survivals were proba- 
bly related to the lack of extensive inter- 
stitial pulmonary changes without the ef- 
ficacy of radiation therapy having been 
proven. 

Whole lung irradiation has been at- 
tempted in 1 patient only, our Case 1. She 
survived only 6 months after treatment. 
Although radiation changes in the pulmo- 
nary parenchyma were noted at autopsy, 
the smooth muscle AR was not 
diminished (Fig. 3C). Therefore, we feel 
that radiation therapy has no proven role 


in the treatment of either the lymph nede 


masses or of the lung disease, and probably 
Is contraindicated in the latter. 

Pulmonary function tests have been per- 
formed in our 3 most recent patients (Cases 
1, 2, and s, Table 1). The physiologic ab- 
normalities caused by pulmonary Iymphan- 
giomyomatosis roughly paralleled the se- 
verity of the roentgenographic findings in 
these patients, and in those patients re- 
ported in the literature in whom pulmonary 
function tests were performed.9:19.25.26.5.49 
One minute forced expiratory volumes were 
substantially reduced in our 3 patients 
(47-65 per cent recorded values, 86 per 
cent predicted). Vital capacity was also 
markedly reduced in all 3 patients. Im- 
provement in vital capacity was noted in 2 
of our patients (Cases 2, 5, Table 1) efter 
operative control of pneumothorax and 
chvlothorax, respectivelv. In the third pa- 
tient with the most severe pulmonarv dis- 
ease, vital capacity a decreased 
over 8 months from 2.4 L. (71 per cent of 
predicted value) to Ta E (34 per cent of 
predicted value). This progressive decrease 
in vital capacity was also described by 1 
other author® paralleling increased respi- 
ratory insufficiency. Finally, hypoxia was 
prominent in all 3 of our patients. Progres- 
sive hypoxia was noted in Case 1, who 
demonstrated increased interstitial chunges 
in the lungs prior to death. 


Nothing is known concerning the func- 
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tional activitv of the hamartomatous 
smooth muscle seen in the lungs in pulmo- 
nary lymphangiomyomatosis. Contraction 
of this muscle could be of importance in 
producing peripheral airway or lymphatic 
obstruction, or in altering lung compliance. 
As mentioned, in the presence of pneumo- 
thorax, the lymphangiomyomatous lung, at 
least in some cases, is able to collapse to a 
small volume (Fig. 1.7), in contrast to 
other types of diffuse interstitial lung dis- 
ease. Àn unusual increase in lung compli- 
ance has been noted bv others.*? Alt hough 
the use of drugs that affect smooth muscle 
(either relaxants or stimulants) has never 
been described, such treatment might alter 
the symptoms of the disease. 


CONCLUSIONS 


1. Pulmonary iv mphangiomyomatosis is 
à disease of multifocal origin involving the 
intrapulmonary lymphatics and medias- 
tinal and/or retroperitoneal = lymph 
nodes with hamartomatous proliferation of 
smooth muscle associated with characteris- 
tic endothelial-lined clefts. It has been 
seen, to date, only in women. Secondary 
progressive respiratory insufficiency has 

caused the death of most patients. 

2. Chylous pleural and/or peritoneal ef- 
fusions are characteristic. Spontaneous 
pneumothorax is common. 

3. Chest roentgenograms reveal pulmo- 
nary interstitial thickening ranging in 
severity from a fine reticulonodular pattern 
to “honeycomb” lungs. These changes 
coupled with chvlous effusions and/or 
pneumothorax in voung or middle-aged 
women should suggest the diagnosis of 
lymphangiomvomatosis to the radiologist. 

4. The roentgenographic and pathologic 
findings in the lung in Ivmphangiomyoma- 
tosis are identical to those found occasion- 
ally in tuberous sclerosis. Lymph node 
changes can sometimes be seen in tuberous 
sclerosis which are also identical to lym- 
phangiomvoma. 

$. Roentgenographic 
reasonablv include, 
roentgenography: 


evaluation may 
in addition to chest 
intravenous urography 
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to look for evidence of retroperitoneal 
masses; skull and skeletal survey examina- 
tions to exclude bone changes of tuberous 
sclerosis; and lymphangiography, if pulmo- 
nary function permits. 

6. Pulmonary function tests have demon- 
strated progressive reduction in vital 
pacity and in 1 minute expiratory compo- 
nent. Hvpoxia may be marked. These tests 
are useful parameters for following the 
course of pulmonary disease. Lung com- 
pliance is remarkably preserved in at least 
some cases. 

7. Therapy has been directed primarily 
toward symptomatic relief of recurrent ef- 
fusions and pneumothoraces. Diuretic ther- 
apy for recurrent effusions is valuable and 
was helpful in 3 of our patients. Ligation of 
the thoracic duct at the diaphragm appears 
to have been helpful in the control of recur- 
rent chylous pleural effusions. Pleural sym- 
physis has prevented recurrent pneumo- 
thorax and controlled recurrent chylous 
effusions but should be approached with 
caution. Radiation therapy to the mediasti- 
nal and retroperitoneal masses has not been 
effective. We feel that direct irradiation to 
the lungs is contraindicated. 

The role of hormone manipulation 
(lowering estrogen levels) in patients with 
pulmonary lymphangiomvomatosis is in- 
triguing but not yet clearly elucidated. 


Ellen F. Silverstein, M.D. 

Department of Radiology 
Columbia-Presbyterian Medical Center 
622 West 168th Street 

New York, New York 10032 
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MORPHOLOGIC ANALYSIS OF FOREGUT CYSTS 
IN THE THORAX* 


By LCDR JAMES C. REED, MC, USN,f and MAJOR RICHARD E. SOBONYA, MC, USAt 


WASHINGTON, D. C. 


SYSTEM of morphologic analysis cur- 

rently under development at the 
Armed Forces Institute of Pathology was 
applied to the analvsis of 86 congenital 
thoracic cysts of foregut origin after appli- 
cation of rigorous histologic review and 
classification. 

The roentgenograms of the 86 cases 
were compared using the following basic 
qualitative and quantitative roentgenologic 
parameters: density; border; shape; size; 
location; associated bone abnormalities; 
and frequency of communication. 


MORPHOLOGIC ANALYSIS 
pENsiTY (Table 1) 


Most of the cvsts in the series were solid 
and of homogeneous water density (Fig. 1.7). 
Air was contained in only 4 respiratorv 
cvsts and 1 enteric cvst and a definite air- 
fluid level was noted in 3 of the respiratory 
cysts and the enteric cyst (Fig. 1, B and 
C). No calcification was ever seen within a 
cyst but a peripheral tvpe of calcification 
occasionally occurred in both respiratory 
and enteric cysts (Fig. 2.7). Histologicallv, 
the latter type of calcification was ob- 
served to be in dvstrophic tissue in areas of 
inflammatory residual (Fig. 25). 


BORDERS 


Where the borders of foregut cysts were 
observable they were sharply delineated 
(Fig. 34). In the majority of these cvsts 
however, it was not possible to evaluate 
their borders completely since they often 
were located so deeplv within the mediasti- 


* Presented at the Seventy-fourth Annual Meeting of the American Roentgen Ray Society, Montreal, P.Q., 


25-25; 1973- 


num that they were obscured in varying 


degrees (Fig. 3, B and C). 


SHAPE (Table 1) 


The shape which was encountered in 
most of the respiratory cysts and all of the 
enteric cysts was categorized as spheroid 
(round to oval) (Fig. 4, 4 and B). 
lobulated appearance was observed in 8 of 
the respiratory cysts (Fig. 4, C and D). 


NUMBER 


All of the foregut cysts were single. The 
cases first considered as multiple were later 
histologically rejected as probably being 
the result of infection rather than of errors 
in embrvogenesis. 


size (Table 11) 


A relative evaluation of the size of these 
cvsts was made by comparison with the 
posterior rib interspaces: small=1 inter- 
space; medium — 1—2; large=2—3; and 
extra-large- over 3. There were only 3 
respiratory cysts in the small category. 
Most of the respiratory cvsts were in the 
medium and large ranges, while the enteric 
cysts tended to fall into the. extra-large 
groups (Fig. 5, A-D). | 


LOCATION (Table us) 


A mediastinal /ocation accounts for the 
majority of the respiratorv cysts and all of 
the enteric cysts. There was a right-sided 
predominance in both groups (Fig. 14). In 
a superior-inferior orientation (considering 
the level of the carina as the dividing 
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Fic. 1. (4) This right-sided enteric cyst which is 
solid and of homogeneous water density illus- 
trates the most common density encountered 
in the series. (B and C) Communication with a 
bronchus is suggested by the air-fluid level in 
this respiratory cyst. Such conimunication was 
noted in 4 respiratory cysts. Only this one neur- 
enteric cyst was shown to communicate with 
the esophagus. 


TABLE I 


FOREGUT CYSTS IN THE THORAX: 
DENSITY AND SHAPE 








Tase H 
s| Respiratory | Enteric FOREGUT CYSTS IN THE THORAX: SIZE 
| (7 7 ) | (9 } cc c eg eee ey MEE ite Um 
Ded s punc Respiratory | Enteri 
ce Pero. | Per 77) (9) 
iNO. Cen [^9 | Cent ee 
. nu IEEE — TTR Per |,. | Per 
Density | | No. | Cent 2 Cent 
1, Water 73 [968 8 | 88.9 = E ImM——— 
2. Air (communicating)| 4 5.2] 1 | 11.1 Size | | | 
3. Calcium (peripheral) | 2 | 2.6 | 1 | 111 Small t interspace | 3 | 3.8) 0 | 
|| || Medium-i-2inter- | — | | 
Shape | | | spaces | 35 | 45.6 | 2 23 
1. Spheroid | 69 | 89.6 | 9 | 109 Large-2-3interspaces| 31 | 40 M. | II 
2. Lobulated | 8 | 10.4 | | Extra-large=over3 | 8 | 10 | 6 | 66 
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point), respiratory cysts were more com- 
mon in an inferior location, while the 
enteric cysts tended to be more superior. 

lhe respiratory cysts tended to be 
juxtaposed about the carina and therefore 
most were middle mediastinal (Table 1v). 
Of the carina-based group, 15 of 30 ex- 
tended posteriorly, 13 inferiorly, and only 2 
anteriorly (Fig. 6, A-C). Only a few of the 
respiratory cysts were found posteriorly at 
some distance from the carina (Fig. 7,4), 
while almost all of the enteric cysts were in 
such a posterior position. 

A number of the mediastinal cysts were 





Fic. 2. (4) This enteric cyst reveals the type of 
peripheral calcification that occurred in 2 respira- 
tory cysts and 1 enteric cyst. (B) In a histologic 
field from the cyst in 4, the epithelium is de- 
nuded, and a layer of calcium salts lines the chroni- 
cally inflamed wall. (Insert) Layers of smooth 
muscle and a focus of gastric glands identify the 
cyst as enteric. 
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Taste HI 
FOREGUT CYSTS IN THE THORAX: LOCATION 
| Respiratory | Enteric 
| (77) | (9) 
[ EROR IANSIMA A ee cm * 
i i i i 
| Per | | Per 
No. | | : 
No. | Cent | No. | Cent 
i i 
MOD MEE GUN MIGNE a err oe 
Mediastinal | 66 | 86 | 9 | 100 
Right | 44 | 68 1| 6 | 66 
Left | X9' p.859 ^ a 1E 43 
Midline | £3 ye | | 
Indeterminate | E | || 
| i 
Middle | 58 87 | po | l1 
Posterior | 8 12 : 8 | 88.9 
| | 
Superior | 21 | 32 | 6 | 66 
Inferior | 45 | 68 | 6 d — 33 
| 
i 
Intrapulmonary Ul 14 | o | 
Right | 6 Ba ak ! 
Left | 5 | 45.5 | | 


demonstrated to have a close relationship 
with the esophagus and 8 cases were actu- 
allv identified within the wall of the 
esophagus (Fig. 7B). This raises the ques- 
tion of classification of esophageal cysts 
which will be discussed in the following sec- 
tion on pathologic review. One of the group 
contained cartilage and was therefore 
identified as respiratory in origin, but 
the other 7 cases were less differentiated 
and should probably be classified as un- 
differentiated foregut cysts (see the fol. 
lowing section). | 

Only 11 of the respiratory cysts were 


Tasie IV 


MIDDLE MEDIASTINAL RESPIRATORY CYSTS (£8) 


SEEN ern eye em maamaa ran UR CL LLL ICONE EVEN E a a a a a a MM 


No Per Cent 

Carina-based 30 21.5 

Posterior rt 

Inferior 13 

Anterior 2 
Superior (paratracheal) if 19 
Esophageal wall 8 13.8 
Inferior (retrocardiac) ç 3.6 
Indeterminate 4 6.9 
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intrapulmonary (Fig. 7C). This group dif- 
fered from the mediastinal cysts bv having 
a nearly equal right-left distribution, and 
more importantly included all respiratory 
cysts that communicated and contained 
air or air-fuid levels. A lobulated shape 
was observed in 3 of this pulmonary group. 


ASSOCIATED ANOMALIES 


Associated vertebral body anomalies 
were observed only in the enteric cysts. Six 
of the 9 enteric cysts were thus properly 
identified as seurenteric cysts, since there 
were no histologically distinguishing fea- 
tures for separating the neurenteric and 
enteric cysts. These anomalies included 
hemivertebrae, butterfly vertebrae, and 
scoliosis. There was 1 case with a cervical 
spine anomaly, and it should be emphasized 
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Fic. 3. (4) This example illustrates how sharply 
circumscribed the cyst borders were when they 
could be well visualized. (B) This example shows 
how the borders of these cysts tend to be partially 
obscured by contiguous normal structures. (C) 
This respiratory cyst, which can be identified only 
because of esophageal displacement, represents the 
group in which borders could not be evaluated. 


that the spinal anomaly may be located 
above the level of the cyst itself (Fig. 8). 


REVIEW AND CLASSIFICATION OF 
PATHOLOGIC MATERIAL 


The microslides on each case were re- 
viewed. The cyst was first judged to be 
either intrapulmonarv or mediastinal, on 
the basis of associated pulmonary alveolar 
parenchyma. However, if the lesion had 
pleural encapsulation and showed dilata- 
tion of bronchioles and alveoli, the possi- 
bilitv of extralobar sequestration of the 
mediastinum was considered. Cysts lined 
bv cuboidal epithelium or without epi- 
thelium and having no features suggestive 
of respiratory or enteric origin were ex- 
cluded from the study. Those cysts having 
a mucus-secreting columnar epithelium 
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Fic. 4. (4) The most common shape is illustrated by this respiratory cyst and is categorized as spheroid. 
This shape was found in 69 respiratory cysts and all of the enteric cysts. (B) The gross specimen of this 
respiratory cyst correlates with the roentgenographic appearance of a spheroid (round to oval) mass. 
(C) This lobulated respiratory cyst is a striking example of a polycvclic or lobulated mass. This lobulated 
appearance was observed in 8 respiratory cysts, but was not seen in the enteric group. (D) This gross 


specimen of another histologically confirmed respiratory cyst would result in a similar roentgenographic 
pattern of a lobulated mass. 


were considered to be of enteric origin and 
the presence of gastric glands, parietal 
cells, layers of smooth muscle, and associ- 
ated areas of esophageal (squamous) or 
small intestinal epithelium was sought. The 
presence of chronic inflammation, ulcera- 
tion, and calcification was also noted. Those 
cysts with a squamous or respiratory 
epithelium were further analvzed in terms 
of the presence of seromucinous glands of 


the bronchial tvpe, mucous glands, plates 
of cartilage, layers of smooth muscle, 
skeletal muscle, and associated inflam. 
mation, ulceration, and ossification of the 
cartilage. The microscopic findings were 
then compared with the available clinical 
data and previous pathologic interpreta- 
tion. 

Among the intrapulmonary cysts, those 
cysts without respiratory epithelium were 
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Fic. 5. (4-C) These 3 respiratory cysts demonstrate the smallest cyst in the series (4) and the most common 
size range of medium to large (B and C). (D) This neurenteric cyst represents the extra-large group. There 
were 6 of g enteric cysts and only 8 of 77 respiratory cysts in the extra-large range. 


discarded. The presence of acute or chronic 
inflammation in the cyst wall raised the 
possibility of a postinfectious origin for the 
cyst. Although such a finding might repre- 
sent infection of a congenital cvst, these 
cases were excluded from the studv in most 
instances. The association of an inflamed 
cyst with areas of bronchiolectasis, acute 
and chronic bronchiolitis and interstitial 
fibrosis of the parenchyma adjacent to the 
cyst was taken as evidence of a probable 
postinflammatory state and these cases 
were all excluded from the study. If the 
cyst was associated with a rather uniform 
dilatation of adjacent bronchioles and 
alveoli, a possibility of intralobar seques- 
tration was considered. At this point the 
clinical and gross pathologic data were used 


to confirm the possibility of a postinfectious 
cysts in some cases. The presence of an 
aberrant artery arising from the aorta and 
entering the area of the cyst was taken as 
definite evidence of intralobar sequestra- 
tion, and these cases were excluded. Thus, 
the remaining intrapulmonary cysts 
showed little inflammation of the cyst wall 
and were surrounded by essentially normal 
parenchyma (Fig. 9.7). The presence 
of squamous epithelium and associated 
smooth muscle cartilage plates and sero- 
mucinous glands was noted for each of the 
remaining cases. 

In the mediastinum several classifica- 
tions of congenital cysts have been pro- 
posed. There is genéral agreement that 
cysts that have gastric epithelium in whole 
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Fic. 6. (4) Most foregut cysts are middle medi- 
astinal and tend to be juxtaposed about the 
carina. This respiratory cyst represents the 
15 of 30 carina-based cysts which point pos. 
teriorly. (B) This case represents the 13 carina- 
based respiratory cysts that extended inferiorly. 
(C) This is 1 of the 2 mediastinal respiratory 
cysts that extended into the anterior medias- 


tinum. 
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Fic. 7. (4) A few foregut cysts were found pos- 
teriorly at some distance from the carina. This 
respiratory cyst is one example. The posterior 
location, however, was actually more frequent 
in the enteric group (Table 111). (B) The foregut 
cysts may have a close relationship with the 
esophagus as illustrated by this respiratory cyst 
which was demonstrated to be within the wail 
of the esophagus. (C) Although most foregut 
cysts are mediastinal, there were 11! intra- 
pulmonary respiratory cysts. No enteric cysts 
were found outside the mediastinum, 
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lic. 8. Associated vertebral body anomalies were 
observed in 6 enteric cysts. Such cysts were then 


properly identified as meurenteric. This was the 
only case with a cervical spine anomaly and it 
should be emphasized that the spinal anomaly 
may be located above the level of the cyst itself. 


or 1n part, represent a distinct tvpe and 
should be classified as (gastro) enteric (Fig. 

9B). Mediastinal cysts containing cartilage 

were considered definitely as respiratory 
(bronchial or bronchogenic) (Fig. 9C). 

Those with seromucinous glands were con- 
sidered as probably, although not definitely, 

respiratory because a seromucinous type of 
gland occasionally occurs in the esophagus. 

The remaining cysts were lined by respira- 
tory epithelium without other distinguish- 
ing features (Fig 9D). In the last type of 
cyst, the possibility that the cyst was of 
embryonic esophageal or undifferentiated 
foregut origin could not be excluded. How- 
ever, no cyst lined by squamous epithelium 
in a manner simulating adult esophagus 
was seen, and no cysts had other histologic 
features ‘which would strongly suggest a 
cyst of purely esophageal type. Because of 
the lack of recognition of a mediastinal cyst 
of true adult esophageal type, itis probable 

that most of the cysts in which cartilage is 
presently not identified either would con- 
tain cartilage in additional sections or rep- 
resent a less differentiated form of the 
typical respiratory cyst. For this reason the 
cysts with and without cartilage have been 
classified together and considered as res- 
piratory. 
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A review of the pertinent literature on 
congenital intrapulmonary respiratory 
cysts points out the fact that there are no 
absolute criteria to separate an acquired 
from a congenital cyst pathologically, al- 
though the absence of associated paren- 
chymal and bronchial inflammation and 
the lack of a clinical history of pulmonary 
inflammation are suggestive of a congenital 
cyst. 


SUMMARY 


Eighty-six cases of thoracic foregut cysts 
were histologically selected and classified 
as either respiratory (bronchogenic or 
bronchial) or enteric. Most are homoge- 
neous water density masses which are lo- 
cated in the mediastinum and frequently 
are based around the carina. There is a 
tendency for the carina-based group to ex- 
tend either posteriorly or inferiorly into the 
retrocardiac area. These masses tend to be 
right-sided and partially obscured by sur- 
rounding normal structures. The simple 
enteric cysts are not always distinguishable 
from the respiratory cysts, butthey do tend 
to be larger and more posterior. In contrast 
with the simple enteric cysts, the neuren- 
teric cysts should be very characteristic be- 
cause of their associated vertebral body 
anomalies. E 

The intrapulmonary cysts may present 
as either a mass or cavity and such an ap- 
pearance may be nonspecific. “However, 
when the diagnosis is considered either pre- 
operatively or on histologic grounds, signs 
of an underlying inflammatory process, 
such as surrounding infiltrate, bronchiec- 
tasis, pleural scarring or pleural effusion 
are good evidence for seriously questioning 
the diagnosis of a congenital cyst. 
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Fic. 9. (4) This histologic field from a peripheral bronchial cyst shows a thin fibrous wall lined by respiratory 
epithelium. Adjacent lung tissue is normal except for artifactual hemorrhage. (B) Mucus-secreting epi- 
thelium, gastric glands, and thick layers of smooth muscle are seen in this enteric cyst with gastric differ- 


entiation. Areas of esophageal differentiation are less common in these cysts. (C) This typical cyst of the 
mediastinum is lined by respiratory epithelium and contains cartilage and seromucinous glands in its 
wall. Squamous epithelium is occasionally seen lining such cysts. (D) This mediastinal cyst has respiratory 
epithelium and a wall containing only smooth muscle and rare mucous glands. Although included with the 
respiratory cysts, this one could be regarded as an embryonic esophageal or undifferentiated foregut cyst 
because of its intimate relationship with the esophagus. 
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EVOLVING PULMONARY NODULES: MULTIPLE 
PULMONARY ARTERIOVENOUS FISTULAS* 


By RICHARD HOFFMAN, M.D,,t and ROBERT RABENS, M.D.1 


LYNWOOD, CALIFORNIA 


HE roentgenographic findings of ar-  telangiectases and scattered tiny telangiectases 
teriovenous fistulas in the lung are well on the buccal mucosa of each cheek. No other 
known. They present merely as nodules on — angiomatous lesions were noted on examination. 
plain roentgenograms, display feeding and e examination was Tegatve to 
draining vessels on either plain roentgeno- the 24 cm. level. ca 
The red blood cell count was. 6, 2 mm.?, The 
grams or tomograms, mav change in size at 


hemoglobin was 18.2 gm: per, çent and the 
fluoroscopy, and reveal their true vascular 


| hv hematocrit was 51.4 per cent. 
^ r — T 
nature at pulmonary angiography. A chest roentgenogram on. oby ment 


The following is a ‘description of a case in physical examination on- April 16, 1970 was 
which pulmonary arteriovenous malforma- completely within normal limits (Fi ig. 14), A 


tions presented as multiple nodules on a repeat chest roentgenogram on March 7, 1972 
routine chest roentgenogram in the faceofa revealed 2 nodular densities overlying the 
completely normal roentgenogram 2 years "ight lung base and 1 nodule at the left lung 
previously. The need for inclusion of this base (Fig. 1). e A nodules S icon 
entity in the differential diagnosis of evolv. Static 2 ind: Pu o ER å , Y 
: : M » 1972, laminagraphy of the lower lung fields 
ing pulmonary nodules is self evident, if e SrApny 3 
i ips in ure anteroposterior projection revealed the 
extensive work-ups for a primary neoplastic 
. T lobular densities at both lung bases to have 
source or the disastrous results of a percu- 


le b; ` , major vessels traveling to and from the lesions 
taneous needle biopsy in such patients are (Fig. 2, 4 and B). 


to be avoided. A presumptive diagnosis of arteriovenous 
malformations was made, and bilateral selec- 
REPORT OF A CASE tive pulmonary angiograms confirmed that 


This 25 year old Registered Nurse was first the nodular lesions were arteriovenous mal- 
seen on May g, 1972. She had delivered her formations with early draining. veins i igo 3, 
baby 1o months previously and had an un. and B). 
complicated pregnancy, except for epistaxis A diagnosis of hereditary —— e tel- 
of moderate nature, spontaneously controlled. angiectasia was made. The patient is currently 
She had been aware of several tiny "blood being followed and is asymptomatic at this 
blisters" on her lower lip for as long as she could time. 
remember. Her father had died at z3 years of 
age from unexplained gastrointestinal bleeding 
which his local physicians thought might have The association of pulmonary arterio- 
been due to a cancer of the stomach. Her pa- venous fistulas with other telangiectases 
ternal grandmother had epistaxis while preg- fits the description of Osler-Rendu-Weber 
nant, with some melena. No other family disease.’ This entity is a genetically carried 


history of bleeding, orificial hemorrhages, MN 
, S 8 dominant trait with incomplete penetrance 
telangiectases, or easy bruising were known by l apio 
and is equally distributed between the 


the patient or her husband. » T] | bab ol 
" ^ r e Oo pay” te T TON! «7 Y. 

The past history was noncontributory. On Sexes.” 1he secondary polycythemia ob 
physical examination, the patient was a well Served in this case is one of the classical 


-developed, well perished young female. On clinical findings suggesting a hemodynami- 
the patient's lower lip were two os mm. cally significant arteriovenous shunt. Cva- 


DISCUSSION 


* From the Departments of Radiology and Internal Medicine, St, Francis Hospital of Lynwood, Lynwood, California. 
* Assistant Clinical Professor of Radiology, UCLA Medical School; Staff Radiologist, Torrance Memorial Hospit: al. 
f Associate Clinical Professor of Medicine, UCLA Medical School. 


861 


Richard Hoffmar and Robert Rabens 


APRIL, 1974 





Fic. 1. (4) Normal chest roentgenogram m April 1970. (B) Chest roentgenogram in May 1972 
reveals 3 nodular lesions (numbered arrows) in lower lung fields. 


nosis and clubbing are 2 other common 
findings? but were not seen in this patient. 
The anatomic alteration of the pulmo- 
nary arteriovenous fistula generally con- 
sists of a dilated afferent artery and dilated 
efferent veins.® A capillary bed between the 
artery and veins is replaced by a direct ar- 
teriovenous communication of several 
larger vessels or a tangle of smaller vascular 
channels. These vessels become increas- 
inglv dilated as arterial pressures are trans- 
mitted into the malformed vasculature. 
The symptoms and findings of pulmo- 
nary arteriovenous fistulas appear for the 
first time in adults in ṣo to 75 per cent of 
the cases.’ However, 70 per cent of pulmo- 
nary arteriovenous fistulas reported have 
been found before the age of 40.* Preg- 
nancy has not been implicated previously 
as triggering the predisposition to arterio- 
venous malformation. In our case, preg- 
nancy intervened between the negative 
chest roentgenogram and the appearance of 
the lesions. One might speculate that the 
increased blood volume of pregnancy and 
the humoral influences of pregnancy could 





Fic. 2. (4) Laminagram at 12 cm. level discloses 
arteriovenous malformation in lingula (arrow num- 
bered 3) with feeding vessel. (B) Laminagram at 
7 cm. level displays arteriovenous malformation 
in right lower lobe (arrow numbered 1). 


VoL. 120, No. 4 


be precipitating factors in the growth of 


these fistulas. 

The fistulas may remain physically and 
anatomically stable for vears. One case was 
followed for 14 years without change.* On 
the other hand, Charlon e al. reported a 
24 year old who had a left pneumonectomy 
for a pulmonary arteriovenous fistula while 
a I cm. opacity at the right lung base was 
not removed. Seven years later 3 new 
lesions appeared at the right lung base. 
Another patient followed by Hodgson ef 
al? had a lesion which doubled in size 
roentgenographically in 14 years. 

The present case demonstrated that ar- 





Fic. 3. (4) Left selective pulmonary angiogram con- 
firms arteriovenous malformation in lingula (ar- 
row numbered 3). (B) Right selective pulmonary 
angiogram displays the 2 arteriovenous malforma- 
tions in the right lung (arrows numbered 1 and 2). 


Pulmonary Arteriovenous Fistulas 
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teriovenous fistulas can become roentgeno- 
graphically visible in just 2 years. When 
nodular lesions within the lungs are seen, 
comparison with previous roentgenograms 
is desirable since, if no change over a rea- 
sonable period of time is noted, the nodules 
can be safely assumed to be residuals of 
previous inflammatory disease. If the lesion 
or lesions in question were not present on 
the previous roentgenogram, metastatic 
disease must be thoughtfullv considered, 
while an acute or subacute inflammatory 
process is given lesser consideration. The 
afferent or efferent vessels extending to the 
arteriovenous fistulas in the present case 
were not discernible on the plain chest 
roentgenogram (Fig. 18) and were first 
detected on tomography (Fig. 2, 4 and B). 
A percutaneous needle biopsy based on the 
plain roentgenographic appearance could 
have proven catastrophic due to the vascu- 

lar nature of the nodules. : 


SUMMARY 


A case is reported in which pulmonary 
arteriovenous fistulas presented as new 
nodular lesions over a 2 year period. 

If unnecessary work-ups for a primary 
neoplasm and disastrous results from per- 
cutaneous needle biopsies are to be avoided, 
this entity must be included in the differen- 
tial diagnosis of pulmonary nodules evolv- 
ing over a 2 year period. 

Tomography should be performed in 
search of the “telltale” afferent and efferent 
vessels so characteristic of these lesions. 


Richard Hoffman, M.D. 
Department of Radiology 
Torrance Memorial Hospital 
Torrance, California 90505 
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(o monoxide polsonings, occur- 
ring by accident or by suicidal intent, 
are increasing in number. Common sources 
of carbon monoxide are town gas, the ex- 
haust from automobiles, burning buildings, 
coal mine fires and incomplete combustion 
of carbon-containing compounds. 

Carbon monoxide combines with the 
hemoglobin, replacing oxygen and forming 
carboxyhemoglobin, which results in a de- 


crease 1n the oxygen transport capacity of 


the blood. Carboxyhemoglobin alters oxy- 
hemoglobin dissociation characteristics, im- 
pairing the release of oxvgen at the tissues. 
The effects of carbon monoxide on man are 
attributed to the tissue hypoxia caused by 
these 2 actions and to the direct poisonous 
action of carbon monoxide itself on the 
tissues. ^? 

Clinical symptoms develop at abbut 20 
per cent carboxyhemoglobin saturation. 
Unconsciousness occurs at about 60 per 
cent saturation and death occurs at 60-80 
per cent saturation. Prolonged uncon- 
sciousness, negative base excess, elevated 
serum GOT and a rise in hematocrit are 
considered to be of serious prognostic im- 
port.? 

In a studv of the chest roentgenograms 
of patients with acute carbon monoxide 
poisoning, we have noticed, not infre- 
quently, abnormal shadows over the lung 
field. The roentgen changes suggest the 
severity of illness and might be taken as 
important indications for hyperbaric oxy- 
gen therapy. 

The purpose of this paper is to describe 
some roentgen changes in acute carbon 
monoxide poisoning, correlate them with 
the prognosis following hyperbaric oxygen 
therapy, and discuss the pathogenesis. 


MATERIAL AND METHOD 


Between January 1, 1971 and December 
31, 1972, 67 | 
E poisoning were treated in the 
Intensive Care Unit at the Osaka Uni- 
versity Hospital. Five casés are excluded 
from the study group: 2 were transferred to 
the unit from another hospital several days 
after exposure and the initial: chest roent- 
genograms were not available; 2 developed 
cardiac arrest on admission and’ received 
open chest cardiac resuscitation (conse- 
quently the roentgen changes might have 
been caused by cardiovascular disorders); 
and 1 was intoxicated not only with carbon : 
monoxide but also with barbiturates that 
had been taken in a large quantity. Thus, 
62 patients constitute the population on 
which this roentgen study is based. 

The diagnosis of acute carbon monoxide 
poisoning was usually suggested .by the 
circumstances under which, the patients 
were found. The diagnosis was also con- 
firmed by the subsequent demonstration of 
carboxyhemoglobin in the blood. - 

Upon admission, endotracheal intuba- 
tion, to assure an adequate airwav, and the 
intravenous infusion of lactate Ringer’s 
solution were done. Blood sampling and 
arterial blood gas determination were per- 
formed. The anteroposterior chest roent- 
genogram was usually taken with the pa- 
tient supine at a distance of 110 cm. using 
a so to 60 kv. setting. A portable roent- 
genographic unit* was used. 

Immediately after these procedures, hy- 
perbaric oxygen therapy, in a pressure 
chamber with oxygen under 2 absolute at- 


* Hitachi Roentgen Sirius SR-100M type: electric capacity of 
1.0 wl, focal spot 2 mm. 


* From the Departments of Radiology, * and Traumatology,f Osaka University Hospital, Osaka, Japan. 
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TABLE I 


AGE AND SEX DISTRIBUTION IN 62 PATIENTS 


"m (yr. à Male Female l'otal 
0-9 4 4 
10-19 2 4 6 
20-29 7 21 28 
30-39 P 6 7 
40749 3 7 TO 
50-859 3 > 
60-69 1 1 2 
70-79 1 ' 
80-89 I 1 
Total 14 48 62 
Mean age 30.28.54 30.9t4.8 30.8 t4.2 


mospheres of pressure, was performed for 1 
hour on all patients. When the disturbance 
of consciousness persisted, oxygen therapy 
together with chest roentgenography and 
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blood gas measurements were performed 
once a dav for several days. 


RESULTS 


Chest roentgenograms were studied from 
the 14 males and 48 females. The ages 
ranged from 1 to 84 years, with the mean 
age 30.8 +4.2 years (Tabl e 1). The levels of 
consciousness of patients at admission are 
shown in Table 11. 

Roentgenologic abnormalities were ob- 
served in 18 cases (Table 11). The ground- 
glass appearance was the most common 
finding, usually representing the initial 
manifestation of acute carbon monoxide 
poisoning. This was observed in 11 cases: 6 
cases as the only manifestation; 3 cases In 
combination with slight cardiac enlarge- 
ment; and 2 cases accompanied both bv 
perihilar haze and by slight cardiac en- 


Tape Il 


LEVEL OF CONSCIOUSNESS AT ADMISSION 


Abnormal ad of Consciousness 
Roentgen M MÀ MÀ MH MÀ — "Total 
Findings T Somnolence Soper Semicoma Coma Deep Conia 
Present No. I 2 8 4 4 
Per Cent 6 12 11 48 23 100 
Absent No. 2 2 IO 12 15 2 43 
3 y usg 
Per Cent 5 4 24 25 ag 5 100 
Tase III 
SPECTRUM OF ROENTGEN MANIFESTATIONS IN 62 CASES OF ACUTE CARBON 
MONOXIDE POISONING AND ITS CORRELATION WITH PROGNOSIS 


T aor in Study y Group Outcome r Following Hyperbaric Oxygen T herapy 


— MEER eR IRSE NO AMEN NR RN antennal 
Roentgenographic Patterns NS of. É y egetative | 
MEA er Cent Recovery S rate Death 
No abnormal findings 44 (48)* 70 42 I 1 
Abnormal findings 18 (14)* 30 12 6 
Ground-glass appearance 9 (9)* 16 8 1 
Ground-glass appearance and 
perihilar haze 2(1)* 3 2 
- Perihilar haze and peribronchial 
and perivascular cuffing 4 (1)* 6 2 2 
Intra-alveolar edema aa)" 5 2 1 


* [nitial findings. 


E ———————A—»———————— eyes 
—— ———— eee: ——————————————————————————————————————————— (RR 
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largement. All the ground.glass appear- 
ances were observed on the admission chest 
roentgenograms (Fig. 1.7; and 24). 

Perthilar haze and peribronchial and 
perivascular cuffing were observed in 6 
cases: 2 cases, as shown above, accompany- 
ing the ground-glass appearance; 2 cases as 
the only manifestation; and 2 cases ac- 
companied by cardiac enlargement (Fig. 3). 
Perihilar haze and peribronchial and peri- 
vascular cuffing without the ground-glass 
appearance were observed on admission 
roentgenograms in I case, on the third 
hospital day in 2 cases and on the fifth 
hospital dav in 1 case. 

Intra-alveolar edema was demonstrated 
in 3 cases in combination with cardiac en- 
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largement (Fig. 4, Æ and B): in 1 case, 
cardiac enlargement was the only roentgen 
finding on the initial roentgenogram and 
intra-alveolar edema developed on the 
second hospital day. | 

Ihe last manifestation of acute carbon 
monoxide poisoning was elevation of the 
right hemidiaphragm. It occurred in 7 
cases, 2 to 5 days after admission and was 
observed for over a week. | 

The outcome following hyperbaric oxy- 
gen therapy was favorable in most cases. 
with no abnormal chest findings. Forty- 
two of 44 patients made an uneventful re- 
covery to consciousness. Of the remaining 
2 patients, 1 continued to be in coma and 
died of renal failure on the third hospital 


Fig. 1. Case r. (4) Initial anteroposterior chest roentgenogram of a 26 year old male, who was transferred 


to the hospital in a deep coma with acute carbon monoxide poisoning, demonstrates the ground.glass 
appearance. A veil-like, homogeneous shadow is present over the right middle lung field, and the pulmo- 
nary vessels remain clearly outlined in the faintly clouded area. An air bronchogram is not shown. Less 
marked changes are present in the left lower lung field. PaO; 145 mm. Hg; PaCO, 24 mm. Hg; base deficit 
—19 mEq./L; serum GOT 118 Karmen units; hematocrit 46 per cent. (B) Chest roentgenogram, taken 
on the second hospital day, shows slight engorgement of the superior pulmonary veins and a vaguely 
outlined hilum. The margins of the right descending pulmonary artery and its branches are blurred. 
The horizontal interlobar fissure is widened. Now, perihilar haze and perivascular cuffing are added to 
the ground-glass appearance. PaO, (on room air) 77 mm. Hg; PaO, (on 100 per cent oxygen) 425 mm. Hg. 

On the third hospital day some clearing had occurred, and on the fourth hospital day there was no 
evidence of pulmonary edema. On the other hand, his cerebral status had not improved. Following the 
first hyperbaric oxygen therapy on admission, he was comatose and remained at the same consciousness 
level. 
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Fic. 2. Case rt. (4) Initial supine anteroposterior chest roentgenogram, taken with a portable unit, of a 
32 year old male who was admitted to the hospital in a comatose condition. The pulmonary vessels can 
be -discerned within the clouded lung, although there is interference in the contrast between the blood 
vessels and the lungs. There is no air bronchogram. The hilar pulmonary vessels are slightly enlarged and 
their margins are blurred. A thin layer of fluid overlying the costal surface of the lung, with a slight widen- 
ing of the minor fissure of the right lung, indicates slight hydrothorax. The pulmonary changes are less 
marked in the left lung. The diaphragms are not elevated. PaO, 63.5 mm. Hg; PaCQ, 26.7 mm. Hg; 
COHb 45.5 per cent; base deficit — 11.5 mEq./L; serum GOT 119 Karmen units; hematocrit 48 per cent. 
(B) Chest roentgenogram, taken on the second hospital day, reveals some clearing of pulmonary edema. 
The widespread opacification is now somewhat decreased in density and the pulmonary vessels can be 


discerned more clearly. PaO. 46 mm. Hg; PaCO, 19 mm. Hg. 
On the following chest studies, gradual improvement was observed and there was complete clearing on 
the tenth hospital day. In this case, elevation of the right hemidiaphragm, caused bv enlargement of the 


liver, was seen from the fifth to the twelfth hospital d 


to the therapy. 


day. The other patient remained in a deep 
coma, was unresponsive to therapy and on 
the seventh hospital dav was transferred to 
another hospital for further care. Of 18 
cases presenting with abnormal roentgen 
changes, 12 had an uneventful recovery of 
their cerebral status and regained con- 
sciousness: 8 of 9 patients with the ground- 
glass appearance; none of 2 with the 
ground-glass appearance and perihilar haze; 
2 of 4 with perihilar haze and peribronchial 
and perivascular cuffing; and 2 of 3 with 
intra-alveolar edema. In these cases, the 
abnormal roentgen findings cleared within 
3 days. Unconsciousness persisted in the 
remaining 6 patients, although abnormal 


ay. He remained in a coma and was unresponsive 


chest findings disappeared ı in 3 to € days. 
Arterial oxygen tension, base deficit and 
serum GOT were related to the roentgen 
findings (Table 1v). The mean arterial 
oxygen tension was 67.8 +9.2 mm. Hg for 
the abnormal group and 86.4 +4.9 mm. Hg 
for the normal group. The differences be- 
tween the 2 groups were not statistically 
significant. The mean arterial oxygen ten- 
sion for cases with the ground-glass ap- 
pearance was $3.6 +49.6 mm. Hg. The dif- 
ference between this value and that of the 
normal group was statistically. significant. 
The mean base deficit was —7.7 £3.2 
mEq./L for the abnormal group and — 6.9 
+1.7 mEq./L for the normal group. There 
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was no significant difference. Serum GOT 
ranged from 12 to 480 Karmen units with 
the mean 82.0 +24.0 for the abnormal 
group and 45.5 +18.8 for the normal group. 
The difference was not significant. 


DISCUSSION 


Positive roentgen findings were noted in 
30 per cent of the cases with acute carbon 
monoxide poisoning. Ground-glass appear- 
ance, perthilar haze with peribronchial and 
perivascular cuffing, intra-alveolar edema, 
cardiomegaly and elevated right hemi- 
diaphragm were noted. 

The gross pathologic changes of the lung 
in 351 fatal cases reported by Finck in 





Fic. 3. Case 11. Supine anteroposterior chest roent- 
genogram, taken on the third hospital day, shows 
perihilar haze with cardiac enlargement. PaO, 
71 mm. Hg; PaCO, 30.2 mm. Hg; base deficit 
— 1.8 mEq./L; hematocrit 41 per cent. This was 
a 20 year old male with acute carbon monoxide 
poisoning. He entered the hospital in a deep 
comatose condition. On admission, PaO, 76 mm. 
Hg; PaCO,; 35.5 mm. Hg; base deficit —0.2 mEq./ 
L; serum GOT 141 Karmen units; hematocrit 
43-5 per cent. 

Following the first hyperbaric oxygen therapy, 
his condition improved to a semicomatose state. 
He remained at this consciousness level and was 
unresponsive to therapy. Roentgenologically, 
cardiac enlargement without any abnormality of 
the lung fields was revealed on the admission 
chest roentgenogram. Engorgement of the pulmo- 
nary vessels appeared on the second hospital day. 
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1966 were congestion and/or edema in 66 
per cent and hemorrhage in 7 per cent of 
the cases. 

The pulmonary changes in acute carbon 
monoxide poisoning are attributed pri- 
marily to prolonged hypoxia and the toxic 
action of carbon monoxide itself on the 
alveolar membranes. These factors affect 
capillary permeability and cause pulmo- 
nary edema. The second pathogenetic fac- 
tor for the pulmonary lesion is myocardial 
damage in acute carbon monoxide poison- 
ing: this also causes pulmonary edema.!? 

The ground-glass appearance: was the 
most common roentgen finding ef acute 
carbon monoxide poisoning, usually repre- 
senting the initial chest manifestation. 
This lesion presents as a soft, veil-like, 
homogeneous density occurring predomi- 
nantly in the peripheral portions, of the 
lung. The shadow, with a poorly defined 

margin, shows no segmental distribution 
and little loss of lung volume. The lesion is 
so soft that the pulmonary blood vessels 
are discernible even in the generally 
clouded lung. No air bronchogram is re- 
vealed. There is no engorgement of the su- 
perior pulmonary vein and no appreciable 
increase in cardiac size (Fig. 14). 

When the ground-glass appearance clears 
rapidly within 1 or 2 days in response to 
therapy or progresses to intra-alveolar. 
edema, it indicates that the lesion is transi- 
tory edema. The absence of an air broncho- 
gram and acinarshadowcontradict an intra- 
alveolar process (Fig. 1, Æ and B; and 2, 
A and B). The absence of hilar clouding or 
vascular marginal blurring indicates that 
there is no perivascular interstitial space 
involvement. The absence of appreciable 
cardiac enlargement or vascular engorge- 
ment and the absence of peribronchial and 
perivascular cuffing would indicate that the 
roentgen change is neither of cardiac origin 
nor due to fluid overload (Fig. 14). Ac- 
cordingly, the ground-glass appearance in 
acute carbon monoxide poisoning may be 
considered parenchymal interstitial edema 
caused bv tissue hypoxia and/or the toxic 
effect of carbon monoxide on alveolar mem- 
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Fic. 4. Case rv. (4) Initial supine anteroposterior chest roentgenogram of a 26 year old female, who was in 
a deep coma, demonstrates perihilar haze accompanied by slight intra-alveolar edema. Air bronchogram 
signs and acinar shadows are demonstrated. PaO, 66 mm. Hg; PaCO; 23 mm. Hg; base deficit —8.5 
mEq./L; serum GOT 68 Karmen units; hematocrit 38 per cent. (B) Fifth hospital day chest roentgeno- 
gram demonstrates further extension of the intra-alveolar edema. Air bronchograms and acinar shadows 
are visible in the rather dense shadow. PaO, 52 mm. Hg; PaCO, 23.2 mm. Hg; base deficit — 3.6 mEg./L; 
hematocrit 33 per cent. Elevation of the right hemidiaphragm appeared on the sixth hospital day and 
persisted for 10 days. She did not regain consciousness. 


branes. Moore ef a/.® described pulmonary 
edema similar to this as a toxic type of 
edema most likely caused by chemical 
trauma, fulminating hemorrhagic inter- 
stitial pneumonia and pulmonary hemor- 
rhage. 

Perihilar haze and peribronchial and 
perivascular cuffing were the second most 
common pulmonary changes. These find. 
ings indicate interstitial pulmonary ede. 
ma.^? Kerley's B lines were not observed, 
and this probably resulted from the re- 
duced visibility on the anteroposterior 


. Tagle IV 


CORRELATION OF THE ROENTGENOGRAPHIC 
ABNORMALITIES WITH THE 
LABORATORY FEATURES 


tal 
Abnormal bd Base* Serum GOT1 
xygen p 
Roentgen m "9 Excess (Karmen 
Findings , PS0  (mEq./L) units) 
(mm. Hg) i 





Present 67.8+9.2 ~—7.7+3.2 82 +24.0 
Absent 86.4+4.9 —6.9ct1.7 45.5+18.8 


* Data determined on admission. 
t Highest values in the course of treatment. 


supine chest roentgenograms taken with a 
portable roentgenographic unit. Perihilar 
haze appeared rather late in acute carbon 
monoxide poisoning, and was usually as- 
sociated with cardiac enlargement and ac- 
companied by elevated serum GOT (Fig. 
3). Myocardial damage in acute carbon 
monoxide poisoning would have played an 
important role in the development of this 
interstitial pulmonary change. 

Occasionally, the ground-glass appear- 
ance or perihilar haze progressed into ex- 
tensive intra-alveolar edema. Air broncho- 
grams and acinar shadows became mani- 
fest. The clouded lung became more dense 
and the pulmonary vessels were lost in the 
consolidated shadow (Fig. 4, Æ and B). 

Elevation of the right hemidiaphragm 
appeared as a rather late manifestation 
without atelectatic or other associated pul- 
monary changes, suggesting enlargement of 
the liver. 

Pulmonary changes in acute carbon 
monoxide poisoning might be compared to 
a mirror image of tissue damage reflected 
on the lung fields. These changes suggest 
tissue edema or hypoxia on one hand and 


